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ABSTRACT 
I n this study an attempt is made to examine the 
urban and residential characteristics of Bhagalpur city. 
The main thrust of present study is to appraise the 
residential variation in association with social amenities 
and public faci l i t ies. This study in spite of i ts certain 
limitations has succeeded in disclosing many specific 
features of urban-residential structure of small towns in 
India. I t has shown that urban-residential structure varies 
not only in their morphological patterns but also in social 
patterns. Urban population is increasing all over the world. 
Same is the case with India where i t has increased 
manifold during last few decades. According to the census 
of 1991 one-fourth of total population are living in urban 
India. While i t is estimated that i t will become more than 
one-third of total population by the end of 2001 A.D. And a 
United Nations projection show that there would be over 
45 per cent population living in urban area by the end of 
2010 A.D. Further i t is studied that over 60 per cent urban 
population are.residing in f i r s t class towns and small cities 
of the country. At the same time the greatest lacunae 
associated with this alarming growth of urban population is 
the prevalent scarcities of urban amenities and public 
faci l i t ies in these towns. Another significant thing in this 
realm is the proposition of government and planners to seek 
these towns helpful in checking the massive movement of 
the migrating body towards the major metropolitan cit ies. 
However, other side of the same approach is to diversify 
the economic development and industrial development with 
a view to eliminate the backwardness of remote areas. But 
i t is almost proved fact that in the absence of basic 
necessities urban areas remain just the repositories of 
houses and loosens its economic inertia. Thus the practice 
of urban growth in the absence of basic amenities and 
infrastructure show a more gloomy picture of urban areas. 
Sustainable development in twenty f i r s t century to a 
large extent will depend upon how cities and towns grow in 
harmony with the environment. The Earth Summit Agenda 
21*^ program of action will fa i l i f the cities environmental 
agenda of pollution, inadequate sanitation, drinking water 
supply and inaccessibility are not addressed. 
Having all the above mentioned things in mind, i t is 
presumed that whatever e f fo r t s may be made to curb the 
growth of urban population and if the environmental 
conditions can not be improved for over 220 million urban 
people of India then at least they have to be provided with 
basic necessities of drinking water, accessibility and other 
public faci l i t ies. 
The main objective of this study is to analyze certain 
questions relating to: how is population organized over 
urban space?, what are the bases of these residential 
d i f ferent iat ion?, what are the spatial pattern of the 
imbalances of basic infrastructure and amenities?, how 
these inequalities are related with the residential patterns 
and population characteristics?, and what are the principal 
residential dimensions and the typology of residential 
area? 
Bhagalpur is a ci ty, situated in the state of Bihar. I t s 
location is in between the industrial south and agricultural 
north of the state. No city in actual sense be claimed to be 
a representative in i ts to ta l i ty . But being in the middle of 
the two dist inct regions and because of having the 
symptoms of both the features, this city is chosen for this 
study. Secondly, small towns below 5 lakh population is the 
main target of this analysis. Thirdly, Bhagalpur has been 
selected for study because of the famil iar i ty of the author 
with the city. 
This study is mainly organized into the f ive main 
chapters. Chapter f i r s t deals with the origin and existence 
of the city in historic past. While second part of the same 
chapter explains the demographic characteristics of the 
city during last 100 years and the th i rd part of the 
chapter discusses about the economic strengths of the 
city. 
Second chapter of this study is divided into three 
sections - f i r s t one mainly concerns with the design of 
urban land use, second part is the detailed description of 
residential congregation found within the urban limit of the 
Bhagalpur city where high class, medium class and low class 
residential areas have been delineated. I n this section a 
detailed account of four d i f fe rent type of slums has also 
been made. The th i rd part of this chapter is associated 
with the changes in urban land-use during last few decades. 
Third chapter of this work is devoted to the 
conceptual and theoretical part of this research work, 
which is divided into two main parts. Part one is a detailed 
description of the origin and development of social welfare 
approaches. Here basis of the concept of residential 
environment is sought and various approaches of social and 
te r r i to r ia l well-being made by Indian as well as non-Indian 
scholars are discussed. Second part of this chapter deals 
with the inevitable need of factor analysis technique which 
is applied in this research work is explained. 
Fourth chapter, which is the core of this research 
work deals with the residential variation and residential 
environment of the city. First part of this chapter is 
concerned with the variable selection where 1 per cent 
data from 37 wards of Bhagalpur city relating to the 
income, housing standard, amenities, inf rastructure, 
population characteristics and educational levels are 
collected by the author adopting s t ra t i f ied random 
sampling technique are processed and correlation 
established. I n second part of this chapter correlation of 
d i f fe rent variables is discussed in detail and correlation 
matrix is shown. While in th i rd part, dimensions of factor 
structures are described. This part highlig+rts the 
comprehensive description of residential d i f ferent iat ion 
throughout the city. Using factor analysis technique, the 
variables are correlated and f ive factors are extracted 
from the rotated factor matrix which explains more than 
72 per cent of the tota l variance. Rest ail the four factors 
show 9 per cent of the variance in average. Factor f i r s t 
contributes almost half of the total variance. Residential 
types are shown by this factor which is generally 
recognized by high level of education, high income and 
availability of infrastructure and amenities. Second factor 
shows low quality of residential areas which is total ly 
devoid of infra-structural faci l i t ies where houses made up 
of sub-standard materials. Third factor shows medium 
quality of residential areas or mixed type of residential 
areas dominated by RBC type of houses consuming coal as 
kitchen fuel. Rest of the two factors showing crowding and 
congestion and owner occupancy of the houses, when 
applied against the above mentioned three factors, 
develops residential quality as well as residential typology. 
Thus i t is found that on qualitative basis there are four 
main types of residential areas in the city. 
Last chapter is the concluding one where residential 
types and quality of habitat with their recognizing 
features as a result of which these patterns have 
developed are discussed and an attempt to integrate the 
various findings is made. At the end certain remedial 
measures have been suggested. 
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INTRODUCTION 
Urban environment as a subject is paid increasing 
attention by geographers, sociologists, planners, and 
administrators. Central theme of the contemporary urban 
enquiry is to study as to how population organizes over the 
changing space in urban environment. The ecological approach 
of Chicago School developed during the first quarter of 
twentieth century provided theoretical understanding of social 
well-being and spatial organization within the city. The 
development of ecological models which has overwhelmed the 
whole United States has substantial impact on urban social 
geography. Later, the same approach were generally recognized 
as an important mode of enquiry to understand the spatial 
patterns of complex residential and social characteristics. 
Sustainable development in the twenty first century, to a 
large extent will depend upon how cities and towns interact 
with the environment. The 'Earth Summit' Agenda 2 r ' 
program of action will fail if the cities environmental agenda 
of pollution, inadequate sanitation, water supply and 
inaccessibility are not addressed. The theme of the conference 
Habitat-1 and Habitat-11 were sustainable human settlement in 
an urbanizing world and adequate shelter for all. Further, It has 
also been emphasized, that it should be the primary duty of all 
citizens and the government to protect human beings, for whom 
houses are required to be provided and they must be saved 
from all sort of pollution, diseases and inaccessibility to their 
work place. Drinking water has dominated the conference held 
during last two decades and has remained a priority issue at the 
Habitat-II. The quality and quantity of water, the ease of 
obtaining it and removal of water wastes are important 
indicators of health. 
World is steadily becoming more urban and India is not 
an exception. Urban centres of India are not aloof of the 
problems prevalent in urban areas of developing countries. As 
a matter of fact, India has been experiencing considerable 
growth in industrial and non-agricultural activities found in 
and around the urban centres of different hierarchical orders. 
And this process has attracted large number of rural migrants 
to major and medium urban centres. 
The urban population in India has increased from 
seventeen per cent in 1950 to over twenty five per cent in 
1991. And it is expected that it would become thirty five to 
forty per cent by 2001. As per United Nations projection forty 
five per cent people of India will live in urban area by 
2025 AD. 
Indian population has doubled since independence (1947) 
but the urban population has quadrupled. As a result, cities and 
towns have grown fast with deteriorating conditions of urban 
health and habitation. The multi-ferrous city planning 
authorities and municipal corporations have not been able to 
evolve an effective policy for urban development. They seem 
to have failed in creating a congenial environment both for 
living shelter and work place. 
Rapid population growth combined with unsustainable 
growth of infra-structural network has made urban areas 
repositories of people unable to provide themselves with the 
minimum need for a decent existence. It is also assumed that 
the urbanization in India by 2010 AD. is bound to project a 
more gloomy picture unless a plan for its amelioration is 
framed right from now. 
Keeping all the problems in view, it is assumed that 
whatever efforts may be made to curb the growth of urban 
population and if the environmental conditions can not be 
improved for over two hundred twenty million urban people of 
India then al least they have to be provided with basic 
necessities of drinking water, accessibility and other public 
facilities at minimal level. Hence the economic development 
and urban development are interrelated processes therefore 
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urbanization needs proper attention of the researchers and 
environmentalists. And it must not be an uncontrolled process 
of continuous urban degradation. It is further assumed that 
urbanization should be made sectorally and spatially balanced, 
so as to achieve the quality of living and environment 
maintained. 
Urbanization trend in India show that the residential 
expansion is increasing fast and the quality of such an 
expansion is deteriorating simultaneously. The main objective 
of present study is to quantitatively analyze the planning effort 
for decent living. Here an attempt has been made to respond 
certain specific questions are: (i) how is the population 
organized over urban space? (ii) what are the bases of 
residential differentiation? (iii) what are the spatial patterns of 
the imbalances of basic amenities and social infrastructure? 
(iv) how these inequalities are related with the residential 
patterns and population characteristics? and (v) what are the 
principal residential dimensions and can a typology of 
residential area be developed? The author has tried to address 
the above mentioned queries in the context of Bhagalpur city. 
Bhagalpur a deplorable city in the state of Bihar has been 
selected to assess the residential standard as well as quality of 
living in India. It will not be fair to say that Bhagalpur is a 
representative city. And it is true, that a single city in a vast 
and varied country like India can not be fully representative. 
Bhagalpur has locational privileges of being almost in the 
middle of the agricultural estate of the north and industrial as 
well as mineral graved region of the south Bihar. In other 
words, symptoms of both the characteristics of north and south 
Bihar are found in the city. Secondly, towns below five 
hundred thousand, population inhibiting over sixty per cent 
urban population of the country are more than six hundred in 
number. And the government is planning to develop such type 
of towns and cities with a view to minimize the burden of 
major metropolitan cities and to diversity the economic 
activities all over the country. Lastly, Bhagalpur has been 
selected because of the familiarity of the author with the city. 
The main interest of this study is in the residential 
structure and the quality of habitat in which these patterns 
have developed. Since the evolution of residential structure 
and the quality of urban social environment which is the result 
of on going and over going processes of change and a 
continuous process of transformation in living conditions can 
only be interpreted historically and culturally. The first chapter 
traces the historical, demographic and economic expansion of 
the city. In the beginning, there is a brief description of the 
location and general geographic features of the city. The 
second chapter is devoted to the description of urban 
morphological features, like urban land-use residential types 
and changing nature of urban shape and size. Then a brief 
outline of the basic concepts, review work and research 
methodology in dealt in chapter third. In the fourth chapter of 
the thesis the basic concern is with the way in which the 
quality of residential environment varies over the city space. 
The analysis of the result obtained from the factor analysis as 
regards the residential structure and spatial patterns of the 
livability in the city is discussed and an attempt to integrate 
various findings is made in the last. 
C H A P T E R 
l.BHAGALPUR CITY: 
A Historical, Demographic and Economic Perspective 
Bhagalpur is a city situated in eastern Bihar on the 
southern bank of river Ganga. City of Bhagalpur is the 
headquarter of Bhagalpur Division as also of the district and 
sadar sub-division. This city inhibits in the middle of the 
present Bhagalpur district, which is bounded on the north by 
the river Ganga, in the south, and the east by Santhal Pargana 
and in the west by Mungher district. No authentic report is 
available as to the origin of the name of Bhagalpur, however 
according to the District Gazetteer of Bhagalpur 1962, 
Bhuchnan has observed that the name have been given by the 
Mughal Officers^ 
Geographically, the city of Bhagalpur is located on 25°7' 
north to 25°22' north latitude and 86°20' east longitude. It 
shares its physical characteristics with most part of the state of 
Bihar. Winter is cool which lasts from November to February. 
Summer season is followed by the southwest monsoon which 
lasts till the end of September. Average annual rainfall is 
approximately 120 cm. July is the rainiest month, on an 
average there are 60-80 rainy days as has been observed in last 
decades. March and April are driest months of the year, when 
relative humidity ranges between 50-55 per cent in the 
afternoon^. 
Bhagalpur contains a population of 2.53 lakhs (hundred 
thousand) according to the census report of 1991. The city is 
divided into 37 municipal wards. It is a long and linear city 
with south-ward extension in the centre. It forms an 
administrative focus, as it is the headquarter of the district and 
the division. Sev.?ral important services found within the city 
have significance not within the division only but outside the 
division also. As such the city is connected with outside 
regions by different means of transportation. Since it posses an 
important junction of the eastern railway, people from distant 
places come to avail facilities. It is well connected with 
Mandar Hill in the south and ferry services in the north. The 
loop line of the eastern railway connects Howrah (railway 
junction of metropolitan Calcutta) in the east and Delhi 
(another metropolitan city and the capital of India) in the west 
which run almost along the southern boundary of the city. 
The city of Bhagalpur lies on the Patna-Sahebganj State 
Highway, which transverses the city in east to west direction. 
It is also connected with several important urban centres like 
Dumka, Godda, Deoghar, Banka, Mungher, Ranchi etc. This 
city has good trade connections with Patna (capital of the state 
Bihar), Delhi, Calcutta and Mumbai. The city lies at a distance 
of 425 kilometres west of Calcutta and about 200 kilometres to 
the east of Patna. 
The higher land running west to east in the form of Levee 
along the southern bank of the river and northern fringe of 
present city has been significant for early shelters of this town. 
The city's constituents part namely Nathnagar, Laxmiganj, 
Bhagalpur proper and Jagdishpur each developed separately but 
more recently all of these four units form the parts of the city 
and are well linked by Champanagar-Cleaveland Road''. 
1.1 H I S T O R Y 
1.1.1 Early History: According to the traditions preserved in 
the Epics and Purans, the descendants of Anu, the great 
grandson of Manu, founded the Anava Kingdom in the east. 
This kingdom was divided among the five sons of king Bali 
known as Anga, Banga, Kalinga, Pundia and Sumha. Agna's 
great grandson was Champa, after whom the capital of Anga 
was named, till then was known as Malini. Anga along with 
Magadh first find mention in Vedic Literature, in the 
Atharveda Samhita. Budhist scripture mention Anga among the 
different traditions in North India. According to the tradition. 
Brahamadatta the king of Anga defeated Bhatia, the king of 
Magadh. But the later's son Bimbisar (c. 445 BC) avenged his 
father's defeat and subjugated Anga. Ajatshtru the next king of 
Magadh is said to have transferred his capital to Champa'*. 
Anga remained a part of Magadhan Empire under the 
Nandas, the Mauryas (324-185 BC), the Sungas (185-175 BC) 
and the Kanvas (75-30 BC). During the rule of canvas, king 
Kharavela of Kalinga invaded Magadh and Anga. The history 
of the next few centuries up to the coronation of Chandragupta 
First (in 320 AD) is rather obscure. Anga was the part of the 
Gupta Empire during 320 AD. This was an era of great material 
and cultural progress. With the decline of Guptas, the Gaud 
King Sasanka gained control over the area in 602 AD and 
maintained his dominion till his death in 625 AD, after which 
came the rule of Harsha, and Madhavagupta became the king. 
His son Aditya Sena has left an inscription in Mander Hill 
indicating the installation of Narsimha or Narhari temple by 
him. Huen Tsang, a Chinese traveler visited Champa, in the 
course of his travel account it has been quoted that Gopala of 
Palas founded Vikramsheela, seat of the famous ancient 
university^ Narayan Pala's copper plates have been found at 
Bhagalpur. Jain religion prevailed during Kama Rajas and 
there are two remarkable places of worship of prehistoric 
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times, one erected by the great banker Jagat Seth, is a squire 
building, two storied high, each storied consists of an 
apartment surrounded by a narrow open gallery and another is 
the splendid Jain temple situated in Kabirpur. 
Hence the account about the ancient existence of the city 
is not systematic and rather obscure and also because of the 
subject having little relevance with the research, it has not 
been discussed in very much detail. But it is certain with above 
description that any kind of habitation was existing where 
present Bhagalpur city is situated. 
1.1.2 Medieval Period: The town retained its original 
character till the advent of Muslims who came into India in the 
twelfth century AD. At that time it was not a strong centre of 
attraction. It was during the period of Akbar, Bhagalpur was 
made the seat of an Imperial Fauzdar.^ 
The town of Bhagalpur is occasionally mentioned, when 
Akbar's troops marched through it, while invading Bengal in 
AD 1573 and 1575. In the Second Afghan War, Maan Singh 
made Bhagalpur the rendezvous of all the Bihar contingents 
which in AD 1591 were sent thence over Chotanagpur to 
Bardhwan, where they meet the Bengal levies to invade Orissa. 
In the Ain-e-Akbari, that is the third volume of Akbarnama, 
Bhagalpur is mentioned as the chief town of Bengal Pargana 
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which was assessed approximately 47 lakh dams (prevalent 
currency) equal at the rate o^ 40 dams to one Akbarshahi rupee 
to 1 lakh and 17 thousand rupees. Subsequently Bhagalpur was 
made the seat of an Imperial Fauzdar or Military Governor. It 
is learnt from Padshahnnama that in AD 1639 this office was 
held under Shahjahan by one Aatish Khan Deccani. At the 
beginning of Auranzeb's region another Seikh Raziuddin hold 
the mansab (rank) of one hundred. Further in due course of 
time, the ruler was raised to the Ameer (portfolio) and received 
the title of Khan.'' 
The Muslims wanted to impress the Hindus with a new 
civilization of their own. As such they developed another 
township of their own style in the east of the older one. The 
new town extended from about 3 kms. in length and 1 km in 
width. Its western boarder coincided with the eastern end of 
the low laying vacant area and the eastern limit was 
Khanjarpur.^ The southern limit probably extended up to 
Maulanachak, near the railway station. Later on the 
construction of Baunsi road led to the extension of the 
settlement towards the south. 
Township developed at new site by the Mughal Officers 
based on the planned construction. As such, streets reveal 
somewhat grid iron pattern. It is also said that Mughals erected 
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petty walls around the city for its safety but no traces exist 
now.^ 
Remains of historic importance of the medieval period is 
a mausoleum of a Mohammedan saint in Champanagar, 
inscription of which states that it was built in 1622 by Khawaja 
Ahmad Samraquandi Fauzdar of Sarkar Mongher. Another 
place of interest as a Mohammedan shrine is the tomb of 
Pirshahjanga Shahnawaz on a hill west to the railway station 
below which a very fine tank has been excavated."* 
1.1.3 Modern Period: Modern development of Bhagalpur 
could be traced back somewhere in Mughal period, especially 
after the invasion of Bengal during 1573-75. But the state of 
Bihar, including Bhagalpur, ruled by Mughal Viceroys with its 
seat at Rajmahal for approximately two centuries, had fell into 
the hands of Britishers in 1769. Bhagalpur was made a separate 
district in 1774, Augustus Cleveland was made its first 
collector and in 1832 it became the divisional headquarter. 
Opening of new offices increased the opportunity for jobs in 
the town and attracted the people of working age groups from 
far flung areas. 
Captain Sherwill in his geographical and statistical report 
of the district of Bhagalpur (1869) mentioned that the most 
remarkable object in the pargana (administrative unit) are first 
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the town and station of Bhagalpur. The town is miserable 
struggling collection of huts extending over four miles of 
ground cut up and divided by fields, gardens, plantations and 
numerous roads, the whole plan resembling an uninhabited 
forest rather than a town. Another observer Bryn wrote about 
the same city of Bhagalpur that the town has a lot of changes 
and mentioned it as the chief town and administrative 
headquarter of the district. It appears with these two statements 
that in 1869, Bhagalpur was not very important, while 
Nathnagar and Champanagar had not only a large population 
but a sizable trade and commerce. It also seems that the 
growing economic importance of Nathnagar and Champanagar 
(western quarter of the present town) led to the spread of the 
town towards the east, and Bhagalpur as Sherwill describes is 
consisting of huts, started growing. And in a few decades, 
Bhgalpur became more important than the Nathnagar and 
Champanagar." 
The British also established a new town to the east of the 
central city, according to their choice which was based on 
western culture and civilization. Both topographically and 
environmentally, these area were the most suitable site for 
planned settlement, where buildings are constructed leaving 
sufficient space and roads and lanes are wide enough. Opening 
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of new offices increased the opportunity for jobs in the town 
and attracted the people of working age groups from far flung 
areas. The location of Fauzdari and Diwani Adalats in 
Bhagalpur, tremendously increased the growth rate of the town. 
The acquisition of lands for railway station in the town (1857) 
extension of postal communication (1858), opening treasury 
for collection of revenue (1857), re-metalling of main road 
passing from east to west through Bhagalpur railway station 
(1860) and repair of several other roads boosted up the 
development of the town. Later on, the establishment of 
various institutions such as Zila High School (1863), 
Municipality (1864), T.N.B. college and waterworks (1887), 
C.M.S. High School (1903), Sabaur Agriculture College, 
Sabaur (1910) and other government offices have greatly 
accelerated the educational and economic activities of the 
town. Bhgalpur Electric Supply Company was established in 
the year 1928. It encouraged the growth of industrial and 
commercial activities in the city. In the year 1938 the existing 
water supply system was reorganized to supply drinking water 
to Nathnagar and southern part of the city. In 1943 Bhagalpur 
circle of Central Excise Department was established. In the 
following years Bhagalpur Circle of Commercial Taxes was 
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opened. These offices also encouraged the growth of settlement 
in the city. 
1.1.4 Post-independence Period (1947-2000): After 
independence the city of Bhagalpur has recorded phenomenal 
growth (fig. 1.1). Bhagalpur being headquarter of the district 
and Commissionery has large number of offices, institutions 
and industries. And their impact on the growth and 
development of the city is more obvious in almost all areas of 
the city. In the year 1948, the District Employment Exchange 
office was established. In 1950 the division of Public Health 
and Engineering Department were opened. In educational 
sphere, Sunderwati Maheela College, the first college for 
female education were opened in 1949, the college attracted 
women folk for higher studies. In the year 1953, the first 
government Girls High School came into being and the two 
technical institutions namely Bhagalpur Engineering College 
and Industrial Training Institute get established at Barari. 
These institutions also encouraged the growth of 
settlement in the eastern portion of the city. Remarkable 
growth took place when Bhgalpur Engineering College and 
Bhagalpur University were established in 1960. As a result of 
these two institutions quite a large number of academicians and 
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officials got employment in the city and majority of them 
settled there. Remarkable growth concerning the employee's of 
the university and college has taken place in Nathnagar area. 
Besides these institutions, the establishment of Bhagalpur 
Medical College, Radio Station, Silk and Tasser Research 
Institute and several other private institutes and small 
industries developed during recent decades, have greatly 
increased the urban sphere of Bhagalpur city. Bhagalpur city 
has got the status of Municipal Corporation in 1981. Municipal 
boundary of the city in the east is metre-guage railway line, in 
the south radio-station, in the west Champanala-bridge and in 
the north the river Ganga. The area extent of Bhagalpur 
Corporation is 30.61 square kilometres, inhibiting 253 
thousand people in 1991. Present city of Bhagalpur is 
comprised of 37 municipal wards including 15 identified slum 
areas. As far as transport and communication is concern, this 
city is served by roadways, railways, waterways and airways. 
However air service is still not regular.'"' 
1.2 DEMOGRAPHY 
1.2.1 Growth of Population: An attempt was made, as early 
as in 1857 to enumerate the inhabitants of the city, but it was 
of little value because it was based on the estimates of police 
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and revenue officials. The first census of 1872 provided 
relatively more satisfactory data. It was done by government 
officials, and the population was estimated to 65 thousand. The 
1881 decade marked an increase of 4.4 per cent over the 
previous figure and the population had become 68 thousand. 
This figure was indicative of the fact that there was little 
immigration and the increase in population was mainly due to 
reproduction. In the next decade of 1881, the population of the 
city increased to 69 thousand with a growth rate of 1.3 per cent 
over the last decade. In the absence of any evidence, it can be 
said that this minimal increase in population, might be the 
after-effect of reproduction and epidemic occurrences. In the 
same way, the pvipulation of the town increased to 76 thousand 
in 1901 at a growth rate of 9.6 per cent.''* 
In the first half of the present century population of the 
town as well as district, have shown an irregular growth. From 
1901 to 1921 population of the town has faced many natural 
calamities and epidemics. 
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Table 1.1 Decadal Growth Rate Of The Population of City 
District and State 
Years 
1901 
1911 
1921 
1931 
1941 
1951 
Town 
Population 
75,700 
75,300 
70,900 
83,800 
93,200 
114,500 
Growth 
rate of 
Town 
-
-0.4 
-4.5 
1.3 
9.4 
21.3 
Growth 
rate of 
District 
-
1.7 
-6.7 
15.2 
14.3 
12.2 
Growth 
rate of 
State 
-
3.6 
-0.6 
11.4 
12.0 
10.2 
Source: Census Report 
Table 1.2 Persons born outside the City but in the District 
Years 
1911 
1921 
1931 
1941 
1951 
Immigration of the 
town 
-
1002 
6518 
5778 
10990 
Persons in the Age-group of 
15-35 
-
0761 
4321 
3780 
7959 
Source: Census Report 
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It is interesting to point out that Bhagalpur city grew 
demographically after 1921 and remained more or less a large 
country town till then. The commercial activities and 
demographic expansion, though quite significant in comparison 
to other towns of the district made no notable progress and 
remained almost stagnant. With the closure of second decade 
the long drawn era of population stagnation came to an end. 
Though famines were largely confined to the surrounding 
agrarian areas, and epidemics struck the town infrequently, but 
due to expansion in medical facilities and improvement in 
public health, any further loss of population was prevented. 
The population went up from 71 thousand in 1921 to over 80 
thousand in 1931. With increasing commercial activities of the 
town and employment in small-scale industries, people from 
nearby agrarian regions gradually became semi-permanent in 
the town. As a result of which the demographic expansion 
reached to 93 thousand in 1941 whereas it was most 
pronounced in 1951 when it crossed the mark of one lakh with 
an actual increase of 21 thousand over the just last decade. 
In the first decade of the post-independent India 
(1951-61), population increased at a rate of 12 per cent giving 
a variation of 156 thousand, when the district population 
reached to 1429 thousand, which has subsequently increased at 
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a rate of 20 per cent, 22 per cent, 25 per cent and again 22 per 
cent in the decades of 1961, 1971, 1981 and 1991, respectively 
like the growth trend of district population, the population of 
Bhagalpur city increased at a rate of 22 per cent, 28 per cent, 
33 per cent and 16 per cent in the respective decades of 1961, 
1971, 1981 and 1991. 
Table 1.3 District and City Population in Post-independence 
Period (in thousand) 
Years 
1951 
1961 
1971 
1981 
1991 
District Population 
1429 
1711 
2091 
2621 
3198 
Growth Rate 
12.25 
19.74 
22.21 
25.36 
22.01 
City Population 
114 
134 
180 
225 
262 
Growth Rate 
-
22 
28 
33 
16 
Source: Census Report. 
Here population of the district as well as the city both 
increased at the same rate, but the only difference in the higher 
increase rate of city population was due to incoming migration 
waves. The trend of migration and population increase is 
almost uniform throughout the second part of this century 
except in the decade of 1981-1991. It could also be inferred 
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from the above table, that the growth rate of district rural 
population as well, is higher than the growth rate of the city 
population" in 1991. It is due to the occurrence of an inhuman 
communal riot in 1988 which has not only destroyed the 
habitable environment of the town but also fractured the 
economic structure of the city. A keen observation of 
population control measure, unravel that the Family Planning 
scheme has hardly exerted any influence over the population 
structure of the city. With this, it is clear that the city 
population could not inter into the third stage of population 
growth. And it was the communal riot which has diverted the 
immigrating trend of population and has injured the health of 
the city. 
In the beginning of the present century there were no city 
in Bihar (a state of India), except Patna, Gaya and Singhbhum 
with a cluster of first class town population. In 1971 Ranchi 
and Dhanbad both the industrial town superceded Bhagalpur in 
terms of population. And it has also been left behind by 
Mongher and Hazaribagh town in 1991. Purnea and 
Muzaffarpur are other towns from the agricultural estate of 
North Bihar which is taking lead in terms of city growth. 
Bhagalpur city has grown at a rate of 33 per cent during 1971-
81 and only 16 per cent during 1981-91 which is less than half 
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of the previous decade population increment rate. On the basis 
of the above mentioned reality, it could be inferred that the 
health of the city is continuously deteriorating. It has also been 
noticed by various sources that the city which is still sixth 
largest agglomeration in the state declined gradually due to 
uncongenial environment. Thus the city, recently dying in 
nature, thrive for the restoration of habitable and purified 
social and cultural environment. 
1.2.2 Distribution and Density: The distribution of 
population is more locational while the density is more 
proportional. The former refers to the spatial pattern in which 
the population finds its location as dispersed, nucleated, 
agglomerated, etc. and the later is concerned with the ratio 
between the population and the area (fig. 1.2). 
1.2.2.1 Distribution: Population distribution measure the 
degree of population concentration or dispersion. Changes in 
the population distribution of space arises as a consequence of 
changes in relative importance of economic activities of 
different regions. An economy dependent on secondary or 
tertiary activities can support more population than when it is 
dependent on primitive or primary activities. 
According to the census report of 1991 there were 
2,53,225 persons in the city of Bhagalpur which were unevenly 
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dispersed over an area of 30.61 square kilometre. Spatial 
distribution of population in 1991 shows marked micro 
regional variations in the study area which is shaped either by 
ecological parameters or economic parameters. Ward 31 has 
the highest concentration of population i.e. 10,800 persons 
distributed over an area of 143 hectares. Ward 25 and 3 have 
second and third rank in order of population concentration 
which is distributed over an area of 80 and 123 hectares 
respectively. Ward 32 and 15 have lowest population 
concentration of 3119 and 3191 persons within an area of 
55.48 and 30.11 hectares respectively with the distribution of 
population in Bhagalpur city, it is worth noting that certain 
inner pockets or wards are highly concentrated while wards 
located in the outer areas have relatively 
sparse and dispersed population. The very high (above 8,000 
persons per hectare) concentration of population is in the 
wards bearing numbers 12, 13, 14, 16, 24 and 26. Shujaganj 
(ward 14) is the Central Business District (C.B.D.). Wards 
bearing numbers 2, 9, 20, 21 are sparsely populated (4000 
persons per hectare) and remaining wards are moderately 
(4000 - 6000) to highly (6000 - 8000) populated. 
1.2.2.2 Density: It is simply defined as man and land ratio. 
The city of Bhagalpur with 2,53,225 person and almost 31 
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square kilometers of land area has been 84 persons per hectares 
(1991). This density is much lower, mainly due to the fact that 
the city has a large tract of land under agricultural use. 
Figure 1.2 shows that the density of population is highest 
i.e. 628 person per hectare in ward 26 (Tanti Tola) and lowest 
20 person per hectare in ward 2 (Anandgarh) in 1991. It is 
clear from the map that from the city's centre to the periphery 
there is a decreasing trend of population density. The peak of 
city's population density lies in the Shujanganj (ward 16) and 
surrounding wards except one ward each in west (ward 26) and 
central north (ward 7). Otherwise population gradient is almost 
gentle towards the periphery. Some areas like Tilakamanjhi, 
Bhikhanpur, Maulanachak, Hussainabad and Kabirpur having 
high population density are also emerging as nuclei due to 
locational advantages e.g. high degree of accessibility, 
availability of vacant land etc. As the central part of the city 
are very congested and over-saturated, hence there is tendency 
of decentralization of population from centre to periphery that 
is why this nucleus has come into existence. 
The density map also shows multiple clusters of 
population around the city. To the north of the Shujaganj hub 
region, population clusters covers the area of Jogsar, 
Mansurganj, Maniksarkar which have high density of 
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population ranging between above 125 and below 300 persons 
per hectare, as these areas have favourable conditions for 
human habitation. Thus, the density of population in Bhagalpur 
city is markedly uneven because of its earlier commercial and 
religious importance of being situated on the bank of sacred 
river Ganga around the Shujaganj complex and later expansion 
in the form of administrative buildings and colonies. This is 
typical characteristics of old cities in India. The high density 
areas are confined to older areas and low density areas to 
newer extension. The old areas have limited space where as 
newer areas with open segment, capable of absorbing 
additional population are gaining momentum in density of 
population. There is scope for occupancy in the newer 
extension as there are open agricultural lands. This city with 
great indigenous influence shows the peak density at the centre 
with a descending gradient towards the periphery. The 
population density map of the city highlights the points that 
the wards which comprise the historical and commercial cores 
of the city have lower growth rates than the peripheral wards 
mainly due to the migration of population to these areas from 
the congested core. Although high density areas are found in 
the two regions that is commercial core Shujaganj and 
surrounding and industrial core Champanagar and Nathnagar of 
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the city. On the whole the higher density of population in the 
city are due to better earning facilities, occupational diversity 
and cultural inter-courses. 
Between the old industrial centre of the west and the 
commercial belt in the centre, is the zone of lowest density. 
This zone has a vast tract of land under agriculture, orchards 
and barren lands. The southern and eastern part of the city also 
have low density of population due to vast open spaces. 
1.2.3 Literacy : Literacy in Indian context is defined as the 
ability to read and write a simple message with understanding. 
From this point of understanding over 60 per cent population 
of Bhagalpur city was literate as per the census report of 1991. 
This is an increase of 5.68 per cent over the previous decade of 
1981 (Census Report of Bihar, India). 
Among the city wards, the literacy rates range between a 
minimum of 44 per cent (ward 21) and a maximum of 84 per 
cent (ward 6). The high literacy wards include the commercial 
and historic core of the city (Fig. 1.3). The newly developed 
cores such as Bank Colony, Housing Colony ward 2 and 
Professors Colony or Tilakamanjhi (ward 10) have also very 
high literacy rates. 
Literacy rates are moderate away from the CBD in the 
central Bhagalpur. And it is low and very low as the distance 
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increases from tne centre. Very low literacy areas are lying 
along the fringe of the municipal boundary. Ward 16, 24, and 
26 are highly literate wards of the city. The above mentioned 
wards are the oldest settlements and are comparatively in a 
better state of economy. Ward 16 is the business hub of the 
city and ward 24 and 26 are industrially advanced segment of 
the city, so the literacy rate is also higher here. In contrast to 
newly settled part of the city, particularly all along the fringe 
of the city, literacy rate is very low because these areas have 
been settled by villagers and low wage workers. Second 
important aspect is that the number of dependents per family is 
also high, that is why the actual per cent of literacy is low. 
1.2.4 Occupational structure: In the year 1961, the city of 
Bhagalpur had 44 thousand workers out of which male and 
female consisted of 35.60 thousand and 7.82 thousand 
respectively. Workers engaged in household industry and other 
industries consisted of 15.41 per cent and 13.85 per cent 
respectively. As a matter of fact industries engaged maximum 
number of workers in the city in the year 1971. In construction 
work only 1.76 per cent workers were engaged. Trade and 
commerce form important occupation. In these activities 21.89 
per cent workers were employed. Even in transport services, 
there were 8.31 per cent workers. Other services engaged 26.28 
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per cent workers of the city. It may be noted that most of the 
workers of this city are male workers. 
In the following census of 1981 number of workers 
increased to 52 thousand (male 49.43 thousand and female 2.83 
thousand). Altogether there were 23.62 per cent main workers. 
Cultivators and agricultural labourers consisted of 4.16 per 
cent and 6.73 per cent respectively. Workers engaged in 
household industry, manufacturing, processing, servicing and 
repairing consisted of 18.75 per cent. As a matter of fact, the 
percentage of workers engaged in industrial activities 
decreased in comparison with 1971 census. In the same way, 
main workers in 1991 became 58 thousand of which 54.76 
thousand were males and 3.43 thousand were females engaged 
in various types of activities. 
1.2.5 Community wise Distribution of Population: On the 
basis of community, Bhagalpur is a Hindu dominated city 
which constitute approximately 70 per cent of the total 
population. Hence it had remained a seat of administrative 
machinery of Muslims, so they are also found there in 
considerable proportion. Their proportion is approximately 29 
per cent of the total population. Muslims were living here since 
medieval times. They were 25 per cent during the last decades 
of the eighteenth century. But the migrating waves increased 
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them to 29 per cent according to the 1991 population figure. 
After Hindus and Muslims other community such as Jains, 
Christians and Sikhs are also found in the city, 
(i) Hindus : are dominant in the city as well as in the 
district. There were 23,566 households in 1981 inhibiting 158 
thousand population in 1981. Census of 1991 shows that there 
are 185 thousand population of Hindus in 1991, out of which 
99 thousand are males and 83 thousand are females. Sex ratio 
of the Hindu community is 807 female for every one thousand 
males shows highest sex difference except that of the Sikh 
community. There are hundreds of castes among the Hindus 
including scheduled castes and scheduled tribes. Among the 
higher caste Brahamins, Bhumihars, Rajputs and Kayasthas are 
notable. In these castes Brahamins and Kayasthas show their 
intensive interest in academic and educational fields and are 
called as the Pujaris of the pen. Marwaris, Jains and Sikhs are 
mainly business class castes. Marwaris and Muslims are 
primarily involve in the industrial and textile activities. Apart 
from this Banias, Yadavas, Thakurs, Koiris and Kurmis are 
also found in considerable percentage. 
(ii) Muslims: Muslims are residing in this ancient city from 
very beginning. The evidence of their presence dates back to 
fifteenth century. They form second part in the population 
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structure of the city since olden days and are the old 
inhabitants of the city. There were 75 thousand Muslims 
household in 1981, inhibiting 65 thousand people of which 34 
thousand were males and 31 thousand females. The total 
population of this community became 75 thousand in 1991. 
Muslim's sex ratio is 912 and their proportion to the total 
population of the city is approximately one third (29 per cent). 
Muslims are also divided into different castes in accordance 
with the characteristics of Indian culture. Among them Sheikh, 
Syed, Momin, Rain, Kasai and Mansoori Brothers are well 
known. Momin, Rain and Mansoori are business class of the 
Muslim community. Momins are mainly holding the ownership 
of the silk and textile industries in Bhagalpur and Nathnagar. 
(iii) Jains: Jains are one of the sacred sect of Indian society, 
they worship Mahavira. Their women show keen interest in 
performing the jobs of nurses in the hospitals and medical 
colleges. Men's are interested in white collar jobs. They are 
very old habitants of this city. As earlier noted that there are 
various ancient Jain temples, which give glimpses of the origin 
of this community in the city. Jains are the third community of 
the city. Their approximate number is 1100 and the 
approximate households are 125. 
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(iv) Others: Among the other community of the Bhagalpur 
city Christian, Sikh and Budhist are important. There were 120 
household of the Christians in 1981, two of the Budhist and 38 
of the Sikhs inhabiting 500 and 200 population respectively. 
Here, greater sex-difference can be seen among the Sikhs, 
because they are purely business minded and live in the city 
purposefully and their families in Punjab and Delhi. There are 
not more than 20 households of Budhist in the city, basically 
they are Bhikcchus. Christians are permanent settlers and 
community are running many missionary schools which not 
only gives education and the economic assistance to the weaker 
castes and tribes of the Hindu community but also encourage 
them in changing their belief and religion. This is one of the 
most educated community of the town. Approximate population 
of Christians are more than 600 according to 1991. Apart from 
this there are various other unidentified community but they do 
not constitute above 1- 2 per cent of the total population, 
(v) Scheduled Castes and Tribes: There are sizable number 
of scheduled castes and scheduled tribes in the city, 
constituting more than 9.5 per cent of the total population. 
There were 28 hundred households of the scheduled castes in 
1981. The total population of scheduled caste was 17 thousand 
in the same year contributing 7.4 per cent of the total, which 
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again became 18.5 thousand in 1991, which is 10.4 per cent of 
the total population. Scheduled Tribes were 883 in 1981 which 
increased at the rate of 2.3 per cent and became 108 hundred 
in 1991. '^  
1.3 ECONOMIC CHARACTERISTICS OF THE CITY 
The main occupation of the people of Bhagalpur district 
is agriculture. The cultivators are fully aware of the beneficial 
effects of rotation of crops. Rice is far away the most 
important crop of the district. It covers the largest proportion 
of the gross sown area. Wheat is the main rabi (summer 
season) crop, maize forms another important cereal and an item 
of food among the poor masses. Sugarcane is the most 
important non-food crop of the district. The next important 
non-food crop are oil seeds. But all these things can give an 
account of the economic structure of Bhagalpur district rather 
than the Bhagalpur city. So that a brief account of the 
economic attributes of urban area especially of Bhagalpur 
municipal corporation is described. 
1.3.1 Industrialisation: Bhagalpur city has been famous for its 
industrial potentiality since long. Tassar silk, dyeing, salt, 
indigo, glassware are some of the chief industries. Cloth 
manufacturing is one of the important industrial activity of the 
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city. Besides, there are a number of small scale industries and 
many of them are still continuing. A number of industries have 
come up during post-independent period. Among the medium 
industrial establishments, Government Silk Institute Nathnagar 
and Sheo Mills Co. Ltd., are important. Among the household 
industries which play an important role in the economy, 
handloom industry find an important place in the city as well 
as in the Bhagalpur district. Dairy, pottery making and 
metallurgy, bamboo work, etc. are quiet significant. There is 
hardly any large scale industrial establishment in the city. 
Medium scale industrial works are few in number but small 
scale industries are great in number. According to 1991 there 
were 116 tiny industries and 74 sculpturing industries in the 
district, out of which 30 per cent were concentrated in 
Bhagalpur city. There were three mineral based, three chemical 
based, six general engineering, eight animal based industries 
and ten forest based industries in the city of Bhagalpur. Apart 
from all the above mentioned, industrial activities as far as the 
importance of Bhagalpur in outer industrial environment is 
concerned, it is famous for its silk cloth production since 
medieval period. It has produced 22 lakhs square metres of silk 
in 1991. This silk is of export quality. In 1992-93 a bulk 
valuing 1700 lakhs rupees were exported to many developed 
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countries like USA, Germany, France, Hong Kong, Australia, 
Korea and Yugoslavia. There are 15 silk exporter 
entrepreneurs. Bulk of Bhagalpur silk product come in the 
market after the approval of the industrialists of Delhi and 
Calcutta. But most of them are also marketed by the city of 
Bhagalpur. In Bhagalpur, there were approximately 500 
electrified spinners in 1991. 
Apart from them there are many saw mills, shoe-making, 
printing woolen goods, drugs and pharmaceuticals, candles 
manufacturing and plastic goods manufacturing units. 
1.3.2 Trade and Commerce: The position of Bhagalpur on the 
map of Bihar has a particular importance for trade and 
commerce. It is extremely well located and commands an 
extensive river front. It has an adequate railway system 
supported by roadways. A portion of Bhagalpur lies on the 
river Ganga and grows luxuriant maize and other crops. 
Bhagalpur has also been in close contact with Nepal through 
Purnia district. Trade in Bhagalpur consist mainly of export of 
jute, oil seeds, food-grains, sugar, timber, tassar silk, hides, 
bones, buffaloes and cows, handloom products, blanket and 
carpets. There are mainly three commodities viz. cloth, grains 
and turmeric arranged according to importance in which 
wholesale business is carried on in the district. Being the 
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headquarter of the division and the district Bhagalpur town has 
been the chief marketing centre in the district since long. It has 
the advantage of all the modes of communication. The main 
retail marketing centres of the district is Bhagalpur, where 
retail shops of almost all the commodities locally consumed 
are found. 
1.3.3 Transport and Communication : Bhagalpur city is 
served by all the modern means of transport and 
communication. It has railways, waterways and roadways 
communication with outer world. But as far as intra-urban 
transportation is concerned it is the roadways communication 
which play vital role. There is total of 729 km. roadways in the 
city of which a major part which constitute more than 50 per 
cent of the total is unmetalled and brick paved. This is indeed 
a low value by any standard. The situation is more critical in 
outer fringe area in general and western half as well as 
southern extension in particular. Peculiar thing observed by the 
author is that more than 70 per cent means of public transport 
plying on the road is three wheeler i.e. manually driven 
rickshaw and engine driven autos. 
This is also served by a radio station for regional 
broadcasting. This city is connected with other means of 
modern transport and communication. 
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C H A P T E R 
1. URBAN MORPHOLOGY AND RESIDENTIAL 
MOSAIC 
The age and size of an urban area has a very close nexus 
with its land use. The built up areas of Bhagalpur were always 
influenced by the historical and geographical factors. It 
witnessed unprecedented growth particularly since the 
beginning of the recent century. In the process of the growth of 
the built up area in the city, all the three traditional models of 
land use pattern are partly observed. The early settlements in 
the city before 1800 AD, clung to the southern river bank and 
the size of the build up area were determined by the position of 
the river Ganga and the local terrain. The old build-up area 
formed a shape of an arc along the recent shaped Ganga. The 
initial build-up portion of the city followed the southern levee 
of the river and there after in linear shape around a single 
business core, more or less representing concentric 
development. 
1 1 URBAN MORPHOLOGY 
The growth of the build-up area was influenced by 
cultural rather than physical factors and especially by the 
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cultural barriers like railway lines, manufacturing areas and 
parks etc. All these distributed and restricted the old circular 
pattern giving rise to sector zone form of development.' 
Recently, the built-up area of the city has also grown at 
places, in multinuclear forms, consequent upon the new trend 
of outward migration of the people on the one land and 
specialization of the functions on the other. In the city such 
developments are obvious near or around the educational 
establishments. The oldest nucleus of the city lies to its 
western road, which had little scope to expand in any direction 
owing to the low-lying areas to the south and east of it and the 
river Champa and river Ganga to the west and north 
respectively. Thus the main built-up area was developed 
around the second nucleus situated at the centre of the city. 
The future expansion will be mainly to the east and south along 
the state highway, where land is relatively up. These lands are 
in the process of filling up the open spaces lying between 
them. The commercial areas are concentrated at one place at 
the centre of the city while the main administrative zone is 
situated in the east. A secondary zone mainly in function is 
located at the centre of western half of the city around T.N.B. 
College. Thus Bhagalpur presents a mixed urban growth 
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through concentric zone, sectoral and multi-nuclear form of 
growth through the ages. 
The total land use differ from developed land use because 
total land takes into account the total areas of the town or city 
including vacant land where as, developed land excludes 
vacant or agricultural land and covers built-up areas and roads 
etc. This category of urban land occupies an area of 15.38 
square kilometres (3801.60 acres, 51 per cent of the city area). 
It comprise all such built-up areas which are developed 
publicly or semi-publicly and privately. Land under public and 
quasi-public uses covers an area of 1212.65 acres, ( excluding 
parks and playgrounds, roads and street and railway property) 
which account for 3175 per cent of the developed and 16.29 
per cent of the total area of the city. This category of land 
includes public buildings, places of worship, entertainment, 
administration, main government offices as well as post office 
and other services. About 16.29 per cent of the land of the city 
is occupied by different institutions. The highest acreage of 
land under this use is in ward 6 which is followed by 4 and 5 
respectively. Such land use may further be divided into the 
following major categories for the convenience of the 
study (fig. 2.1). 
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2.1.1 Educational Zone The total area under 
educational and other institutional land use (University 249.88, 
Medical College 25.55, Institutional Complex around Lajpat 
park 26.25, Constables' Training School 40.13 and other 
educational and allied institutions such as lower and upper 
primary, middle, secondary schools private and government 
both and other technical institutes 53.75 acres) is 405.56 acres. 
Bhagalpur University has an ideal location in between the city 
proper and Nathnagar amidst vast mango orchards. T.N.B. 
College, Sankrit College, Marwari College are located in and 
around the University complex make this area a prefect 
educational zone. The only women's college Sunderwati 
Mahila College, available to impart higher education among 
women is situated in Khanjarpur. Bhagwan Pustakalaya and the 
University Library are two big libraries located in Nayabazar 
and the university area respectively besides a hostel complex 
lies in the west between administrative buildings of the 
University and T.N.B. College where some other important 
centres of the education are also added into this category of 
land use. 
2.1.2. Medical Zone: This zone covers an area of 172.38 
acres, Sadar Hospital, Church Missionary Hospital, Jaiprakash 
Narain Hospital, Naulakha Kothi, Jawaharlal Nehru Medical 
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college Hospital and other recognized medical institutions are 
part included in this zone. Some other small hospitals, 
dispensaries, clinics, nursing homes are scattered throughout 
the city with a view to providing efficient and emergency 
medical services and maternity homes lie close to the densely 
inhabited parts of the city. But the hospital for specialized 
treatment such as infectious disease, vetenary, T.B. sanitorium 
and leper asylum need peripheral location. Site on which the 
medical college and the nursing board houses are located, has 
an area of 102.94 acres. 
2.1.3 Administrative Zone: The offices of central and state 
government, the main court compound (62.28 acres) as well as 
those government and privately owned buildings (152.47 
acres ) form such zone. It also include the Central Jail and the 
Camp Jail (special jail, 232.75 acres) landing ground (101.18 
acres), Barari Water Works, Aliganj Power station and other 
utilities and services like water tanks and power and sub-
stations (80.25 acres). In order to facilitate the smooth 
functioning of the administration and government 
organizations, this type of land use has great importance. A 
well demarcated and specially developed administrative zone 
(240.2 acres ) are concentrated near the court area (ward 6 
and 10 ) within a radius of 1 to 2 kms. As administrative 
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offices enjoy advantage of location is guided primarily by 
accessibility, seclusion and availability of open spaces. 
Consequently, the administrative offices of the city also 
occupy the area of the outskirts, too far from the congested and 
crowded quarters of the city in scattered form. Apart from 
these institutions, the urban area posses a number of religious 
and cultural institutions including other organizations. They do 
not form any clear cut institutional zone and places of historic 
or architectural interest. Landing ground and utilities and 
services are also existing in the city with an area of 68.16, 
101.18 and 80.25 acres respectively (fig. 2.2). 
2.1.4 Commercial Zone: This category of land use covers area 
of 34.87 acres, which accounts for 6.18 per cent of the 
developed land and 3.15 per cent of the total land area the 
limit of municipal corporation. 
This main business thoroughfare located in the north of 
Bhagalpur Railway Station is locally known as Shujaganj 
Market. Covering an area of 87.85 acres, the Bazar is bounded 
by Dr. Rajendra Prasad Road on north. Fatal Babu Road on the 
east and south and the Mahavir Prasad Dwivedi Road on the 
west. The land along the main thoroughfare of the city are also 
under commercial use. These business roads possess a large 
number of retail and wholesale shopping establishments, 
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usually at the intersection of major roads, streets, lanes and by 
lanes. This central market areas of the city, usually exhibits 
mixed and complex type of land use, which is characterized by 
comparatively tall buildings, high land values and maximum 
concentration of people and traffic during day time. Shops of 
this core area of the city are the smallest dimension, probably 
to produce maximum return from land. Because of development 
of business among the chief arteries of the city (D.N. Singh 
and other mentioned roads) forms the shopping ribbons which 
deal in both consumer and shopping goods. Retail trade is 
carried on in several shopping centres developed on the 
crossing of few main approach roads of the city, there people 
from the surrounding areas coming to the city make some 
purchases. These are nomenclature as Regional Shopping 
Centre. These local business areas are capable of satisfying the 
daily needs of local consumers. 
2.1.5 Industrial Zone: This category of land uses covers a 
total area of 89 acres which account 2.22 per cent of the 
developed land. Almost 34 per cent of the total units are 
engaged in the manufacturing of silk, tassar and handloom 
products. Bhagalpur has been a reputed centre for silk industry 
since long. According to an establishment at present there are 
over 3600 power-looms and nearly 6500 handlooms 
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manufacturing tassar and other silk articles. These units run as 
household industries, are concentrated at Nathnagar, 
Champanagar, Khanjarpur, Lodipur, Hussainabad, Kabirpur and 
Mirjanhat. In this part of the city, the living standard is very 
low due to unhygienic conditions and over crowding. The 
whole area is devoted to silk weaving with handlooms in the 
ground floor of almost every house. This admixture of cottage 
industry with residential quarters has further added to the 
congestion of the area. Household industries includes the 
industrial establishments generally running inside the 
residential houses as a traditional profession and as industries. 
Chadar, Shirting, Sari, Turban, Suiting, Coating and mixed 
fabrics of various designs are manufactured. Covering an area 
of 15 acres, Bihar Spun Mill located on Sabaur Road near 
Bhagalpur was setup by the Government of Bihar with 
Japanese collaboration in the year 1972-73 at the cost of nearly 
1.51 crores, the mill has an installed capacity of producing 150 
kgs. of 'spun silk yarn' and 150 kgs. of 'noil spun' per day in 
two working shift of the mill. There is a well laid out factory 
within the jail engaged in the manufacturing of blankets, rope, 
carpet weaving, aluminum work etc. An industrial estate at 
Barari developed on a nearly 51.35 acres site which has 36 
built-in sheds of three categories as well as sites for industrial 
50 
units and community facilities. Biri (Indian smoking item) 
industry has also developed as household industry in the urban 
areas and support more than 300 families. 
Among industries other than indicated above mention 
may be made of oil mills, soap manufacturing units, hand pipe 
manufacturing units, hosiery mills, candle manufacturing units, 
polythene and plastic produce, ayurvedic medicines, steel 
furniture and foundry works, soap factories, bakeries, ice 
factory and printing press do not exhibit marked concentration, 
but lie scattered. In view of retaining the significance of 
Bhagalpur as an educational, cultural, administrative and 
religious centre, it is essential to encourage large scale 
industries to grow. 
2.1.6 Other Zones: The land under this category are not very 
much in areal extent and mainly come under the following 
uses. 
2.1.6.1 Transport Zone: The land under roads and streets, 
major and minor arteries except the small residential lanes 
which give direct access to the building within the limits of the 
urban centres fall under this category. It covers an area of 
323.58 acres, accounting for 8.9 and 4.32 per cent of the 
developed area and total area of the city respectively. It may 
be noted that in the old developed part, all the streets are very 
narrow with a number of zigzag lanes and winding by-lanes. 
But the newly developed residential areas of the civil lines, a 
rectangular street network has generally been followed. 
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2.1.6.2 Railway Zone: This group includes the land and 
buildings devoted to or reserved for the permanent railway 
tracks and stations, goods yards, marshalling yards, loco-sheds 
and other terminal facilities. This category of land use are 
spread over an area of 50.20 acres accounting for nearly 1.38 
per cent of the developed land and 0.70 per cent of the total 
area. However, railway land utilized for residential quarters 
has been included in the residential use category. 
2.1.6.3 Open Space: The open space includes the parks, 
playgrounds, gardens and agricultural fields, etc. A meager 
area of 178.96 acres which accounts for 4.44 per cent of the 
developed land and 2.40 per cent of the total area. Against the 
normal average standard of 2.5 acres per 1000 person, this type 
has area of 0.70 acres per 1000 person. Such land are Sandy's 
Compound (101.75 acres), Lajpat Park (12.75 acres) and the 
playground of the Constable's Training Centre, Nathnagar 
(50.67 acres) are the three major open spaces. The remaining 
area of playground (13.79 acres) is attached to school and 
other educational institutions. The open space lying in the 
south-eastern and north-western parts of the city are rapidly 
being filled by some newly build private residential colonies. 
If we take in to account only open space including agricultural 
and waste land, it covers even more area than residential uses. 
Thus a large chunk of land is available in the peripheral belt 
for future expansion. 
2.1.6.4 Religious and Cultural Zone: A number of worship 
places like temples, mosques, gurudwara and churches 
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corresponding with Hindus, Muslims, Sikhs and Christians 
living in different parts of the city in a scattered way, form 
religious centre of the city. Besides several cultural 
institutions like Sharda Sangeet Sadan, Kala Kendra, etc. 
imparting training in music, sculpture, art and craft are 
established in a scattered form in the city. This category of 
land uses occupy very little area. 
2.2 RESIDENTIAL MOSAIC 
Residential areas play the most important role both 
quantitatively in morphology and sustenance of the city. They 
provide shelter and living accommodation to its inhabitants 
who are earners, designers and builders of the city. For the 
convenience of study the residential area of the city which are 
based on general characteristics differ in terms land value, 
density of houses, type of residences and the level of urban 
amenities and facilities. This category of land use covers a 
total area of 1,709.86 acres which accounts for 44.93 per cent 
of the developed land and 22.92 per cent of the total land of 
urban area. Thus more land of the developed urban area, in 
general is devoted to residential uses than any other uses. This 
area includes the 339.72 acres residential developments on 
government land, whose breakup is indicated within the 
brackets, Bhagalpur Medical College ( 204.78), Housing 
Board(105.67), Jhaua Kothi (10.37), Constable's Training 
School (10.23) and others (8.67 acres). In addition, the 
University Campus also contains nearly 68.88 acres of 
residential development in the shape of staff quarters and 
hostels. The residential areas are spread in almost all the parts 
of the city. It would be relevant to mention that more that 65 
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per cent of the residential areas of the city comprise of slums 
and rejuvenated areas of the city. The growth of residential 
areas have been affected by the physical barriers such as 
rivers, low lands, ravines tract on the one hand and the cultural 
barriers like canals, railway lines and embankments, etc. on the 
other. 
Building along the main road exhibits intermixture of 
various functions. The upper as well as the rear side of the 
houses are being used for residential purposes while the lower 
portion of front sides are left for business and commercial 
uses. About 80 per cent of the residential areas are unplanned. 
The residential areas around Shujaganj (wards 15 and 16) are 
very old, compact and substandard, dissected by winding 
streets and narrow lanes sometimes even less than 3 feet wide 
in Marwari Tola (ward 16), Burhanath, Mansuraganj and 
Jogsar (ward 8), and Champanagar (wards 26-28) have similar 
shape. 
Some newly planned colonies with sufficient amenities, 
more open spaces and broader and straighter roads and lanes 
are found in Tilkamanganj area (ward 10) and northern 
Barahpura (ward 1). These are middle and high class 
residential areas. Some in-lying old residence are located in 
the older part of the city (ward 3 and 18) which in due course 
dilapidated into obsolescent structures comprising the present 
days worst slums. A number of villages form an integral part 
of the city with the inclusion of large rural areas within the 
corporation limits. A majority of the houses in these villages 
have mud walls with tiled or thatched roofs. The land of 
residential areas in different part of the city varies in rent 
and values. 
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2.2.1 High Class Residential Areas: High class residence are 
spread over 8 per cent of the total residential area. These 
residence belong to capitalists, businessmen, industrialists, 
doctors and high officials. They exhibits well-planned, modern 
houses mostly single storied with sufficiently large green 
lawns within a large front. The building materials used are 
cement, stone, bricks, and wooden and iron girders."* Mansions 
of old Zamindars (landlords) and residence of top officials 
exist in Barari (Kanchangarh), Tilkamanjhi (Professors 
Colony), Court area (Sahay Bhawan) and Naulakha Kothi 
(Khanjarpur) Islamnagar ( Bhikhanpur), Kamlanagar, Bagbari 
(Aliganj). These architectural buildings of well-to-do persons 
are scattered and developed either on the outer margin of the 
city or near open space having better amenities and facilities. 
Most of these buildings are occupied by the government for the 
use as offices. The pattern of the streets of the city are a 
mixture of both radial and rectangular types. Of the total 
buildings, 70 per cent are single storied, 26 per cent double 
storied and 4 per cent multi storied. The tendency of the people 
to reside in the area occupied by the residents of their own 
group, based on caste, community, religion, occupation or 
other interests have resulted in the se^&g-atton^of the different 
cultural groups in different parts of the residential )area of the 
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city. Muslims, Bengalees and Marwari are concentrated 
particularly in their own community mohallas. The area in the 
north-east (Manik Sarkar to Adampur ) being chiefly a Bengali 
locality is characterized by one or two storied buildings, 
narrow lanes and compact developments. This part witnesses 
house more residential in nature than the central part of the 
city (wards 15 and 16 ). 
2.2.2 Middle Class Residential Areas: The middle class 
residence occupy 29 per cent of the total land of residential 
setup. A number of housing schemes (loans for house 
construction on hire-purchase system) has developed for 
accommodating middle class people. The houses of these areas 
are enough smaller in size, newer and more open in comparison 
with low category residence. Majority of the houses are single 
storied and located on considerably wider roads. Such 
residence have mostly developed in between the old and new 
settlements. These areas are purely residential with 
insignificant business and commercial activities. This category 
incorporates residential colonies, constructed under housing 
schemes and railway colonies. The residents of these colonies 
are doctors, lawyers, teachers businessmen and people of 
middle income group serving the government, semi-government 
and private offices. Some of the houses are double storied. 
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Such residential areas are found in Mundichak, Jogsar, Sarai, 
Sahibaganj, Nayabazar, Adampur, Ishaquechak and railway 
colonies around Bhagalpur Junction. 
2.2.3 Low Class Residential Areas : Some of the low class 
residential areas have developed around Jogsar in the north and 
Moulanachak in the south-west. About 63 per cent of the total 
residential land of the city comes under low class. These 
residential areas are most congested and blighted quarters 
having poor living conditions. Most of the houses are made of 
bricks but so compact and closely built that their lower or 
ground floors seldom receive sunlight and fresh air. These 
damp and dark houses are unhygienic habitation. Some lanes of 
the Principal Business District (P.B.D.) of Shujaganj have the 
same condition. The tendency of settling close to the place of 
work not only caused the maximum agglomeration of the 
people and high density of population, but the demand of land 
in this area and raised value of land which results in vertical 
expansion in the shape of multi-storied buildings. More or less 
low class residential areas are found in almost all wards except 
the newly planned areas. Lower category houses predominate 
in Mansoorganj, Qutubganj, Khajawalichak, Nayabazar, 
Parbatti, Nathnagar, Champanagar, Barari, Mirjanhat, 
Hussainabad, Mojahidpur, Sahebganj and Mundichak. 
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Bhagalpur city has 34496 residential houses, 37,527 
households and a density of 1143.32 houses per acre. The 
density is highest at the centre of the city and decreases in all 
directions. About 60 per cent houses of the area are single 
storied. More than 55 per cent of the houses in the low class 
residential areas are sub-standard. About 7 per cent of houses 
are very old and irreparable, 8 per cent houses are repairable 
while, 30 per cent houses are in good conditions. 
It is clear from the above study of residential areas that 
the influence which the urban activities exert on the social and 
economic structure of the city has carved out different types of 
residential areas, exhibiting different periods and phases of 
development because the residential areas do not develop at 
random but historically.^ 
A comparative study of population with density of houses 
would show a close similarity of patterns between them. The 
density of population is highest in the central part of the city 
and it decreases towards the peripheral areas. The density of 
houses, corresponds with the above pattern with few 
exceptions. The accommodation density which is related to the 
age and size of the city and based on the number of persons per 
house, reveals that density of person per house is highest in 
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the Nathnagar and Champanagar area. Thus, this area is marked 
by poor living condition where there is shortage of houses. 
2.2.4. Slums: The term 'slum' cannotes an extreme condition 
of blight in which the housing is so unfit as to constitute a 
menace to the health and moral of the community^ These ill-
repaired, unhygienic, unsystematically developed and 
neglected residential areas are living places of the petty 
shopkeepers, food stuff dealers, private servants, illiterate job 
seekers, unemployed literate, washer-men. milkmen, cart-men, 
rickshaw-pullers, hawkers, and cart-pullers, cobblers, coolies, 
beggars, orphans and low income group people. Slum is an 
urban phenomenon and the sore spot of the city morphology. It 
is blots in the cultural landscape of a city. It is estimated that 
59 per cent of the residential area of the city is under slum and 
squatter settlement and more than 62 per cent of the total 
population are slum dwellers. 
The attraction of the improved amenities, medical care, 
education, greater economic insecurity of the adjoining 
villages and recreational facilities have caused the influx of 
people from the rural area to the urban area. The growing 
volume of the work force that rushed into the city from the 
adjacent countryside, found cheapest accommodation in the 
areas lying on the fringes of the city is the main reason behind 
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the creation of slums and squatters. Consequently such 
migration of people has multiplied city's population about four 
times within a short period of forty years. The slum houses 
typify the slum areas. Over crowding, faulty arrangements and 
design of buildings, narrowness of streets, lack of ventilation, 
improper light and sanitary facilities are common in slum 
areas. The materials used in construction of houses are mud 
straw or leaves, bamboo when used for walls and roofing 
indicate the house condition of the slum dwellers . 
Three major factors, physical, economic and cultural, 
are responsible for the formation of slums. Among the physical 
reasons, mention may be made of the utter disregard of 
building, bylaws and town planning regulations regarding 
proper layout of residential area and provision of educational, 
shopping and recreational centres along with other community 
facilities as well as lack of essential utility services such as 
water supply, drainage, sewerage, disposal of garbage and 
other waste materials of houses. Economic factors include drift 
of population from rural areas in search of employment. The 
need of this low earning migrant population for cheap housing 
accommodation close to their places of work has resulted in 
the building of sub-standard tenements without proper sanitary 
facilities which ultimately caused the growth of slums. 
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Cultural factors such as joint family system, tendency of 
people to live together with their relations and overcrowding of 
persons in dwelling units have also contributed to the rise of 
slums*. 
The slums of Bhagalpur city may be classified into four 
categories and their salient features are described in the lines 
hereinafter. 
2.2.4.1 'A' Type Slums: Barari and Manikpur have 
degenerated in to slums due to obsolescence and shift of 
economic activities fall under this category. The former is 
located in the north eastern parts of the city along the river 
Ganga and the later in the south-eastern parts of the city. 
Manikpur falls in the urban belt. These oldest parts of the city 
having old aged dilapidated building need immediate repair. A 
large percentage of these buildings belonging to old Zamindars 
(Landlords) are in an almost decaying stage. After the 
abolition of Zamindari the people engaged in administrative 
and economic activities of Barari state became unemployed as 
a result, migrated to other parts of the city. Naturally, these 
neglected buildings degenerated in to slums. The density of 
houses is 65 per acres of land and the average room density is 
4 to 6 persons per room. Some of these areas such as Mayaganj 
have prevalence of cow dung, dirt and filth^. 
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2.2.4.2 ' B ' Type Slum : The slum areas of this type are 
located in rural as well as urban pockets within the city 
covering area of the western part Tanti Bazar, Nathnagar, 
Champanagar and Sahebganj, (wards 26 and 21), central part 
Mandroja, Laheritola, Tatarpur, Asanandpur and Jamtikari. 
(wards 8, 19 and 20), and southern part Mujahidpur, 
Sikandarpur, Mirjanhat, Ishakchak, Hussainabad, 
Mohaddinagar and Aliganj, (wards 30, 31, 32, 33, 34, 35, 36, 
and 37). These newer slums have developed without 
maintaining proper standard of planning of building regulation 
and constitute the commercial-cum-residential belts. The 
inhabitants of these areas belong to a mixed income group 
lower 60, middle 23, and high 17 per cent. The housing 
conditions are not up to the mark. These extremely haphazard 
houses built of mud, bricks, mortar and cement are poor in 
lavatory and sanitary facilities. About 45 per cent of houses 
still have service latrines and hardly 21 per cent have piped 
water supply connections. The residents therefore use drains 
and open space for latrines. Streets are very narrow with unfit 
bands for the movement of the vehicles which present 
obstruction in traffic. About 58 per cent houses have roofs of 
muria tiles and floors are kachcha (unmetalled). The density of 
houses are 100 per acre of land and an average room density is 
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2 to 6 person per room. This area is mainly inhabited by wage-
earners engaged in manual work, e.g. rickshaw-pullers, 
mechanics, agricultural labourers etc'°. 
2.2.4.3 ' C Type Slums: This category of slum area comprises 
Shujaganj market area ( the main commercial hub of the city), 
Mundichak (south-east of the former), Jogsar, Mansoorganj and 
Nayabazar (north of shujaganj ) wholly or partly. Such slums 
are characterized by over-crowding of buildings (more than 
120 houses per acre), complete absence of recreational 
facilities, higher accommodation, density (average 4 to 7 
person per room), where extreme unhygienic conditions prevail 
due to lack of proper sanitation and sub-standard facilities of 
accessibility and drainage. The houses are clustered together 
with narrow circulation lanes most of them unfit for particular 
traffic. These extremely congested areas form the commercial 
area of the city contains main shopping and business centres, 
do not have suitable civic amenities. The structural condition 
of the building is generally good to medium type, built of 
bricks and cement with pacca (cemented) floors and roofs. 
There is absence of sunlight and proper ventilation in ground 
floors. The drains are mostly open. Many of the buildings have 
lack of essential services like bathroom, kitchen and lavatory. 
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2.2.4.4 'D' Type Slums : Such slums include parts of 
Tilkamanjhi and Mundichak residential area located in the 
eastern part of the city where development has taken place 
recently without maintaining building laws and standard fixed 
by the town and country planning. These newly built houses 
are of good and medium structural conditions. The walls are 
built in cement and roof is of reinforced concrete. The sanitary 
fittings within the premises are also of modern type. But 
improper street layout without accurate drainage system 
resulted in sanitary problems. 
Apart from the above mentioned slums, countless 
temporary squatters are found around or near the most planned 
colonies in which lower income group people co-exist with 
cattle and other animals under the same roof in deplorably sub-
human conditions. A few small villages previously lying on the 
outer fringes of the city recently included within the 
corporation's limits are being converted in to the worst type of 
slums'^. 
In the newly developed slums near Lajpat Park, refugee 
colony, Mayaganj, Barari, Company Bagh (university area), 
south of silk Institute, Bhagalpur Railway Station and along 
the old Bhagalpur-Barari Railway line, on an average five 
person occupy single roomed tenement, which is against the 
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norms of healthy human habitation. These slums and squatters 
are shelters of criminals and anti-social elements due to the 
very low economic status of the residents. Some temporary 
hutment are developed along Bhagalpur-Mirjanhat road where 
water logging during rainy season is common near Bholanath 
Bridge. These new slums are more problematic. The pattern 
and physical condition of housing in these new hutment are not 
better than any rural settlement. 
2.3 CHANGES IN URBAN LAND USE 
In order to ascertain how much change has taken place in 
the urban landscape in the past, presenting exact figures on the 
amount of change induced by the kinds of process is more 
difficult task than simply itemizing examples of change. Many 
changes have only recently to be viewed as important; and so 
the desire to measure them is relatively new phenomenon. 
However, we can make gross estimate by analyzing the change 
in boundaries between major ecological zones. Changes in land 
use occur everyday as millions of individual and public 
representatives make land use decisions ranging in scale from 
global concern to the building of a single house. The effect of 
these changes on people and on the environment can be 
negative or positive. 
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TABLE 2.1 Changes in Functional Land use of 
Bhagalpur City ( 1933- 1991) 
Functions 
Residential 
Commercial 
Industrial 
Transport 
Administrative 
Institutional 
Open-Space 
Residential cum 
Commercial 
1933 
14.30 
1.17 
-
9.60 
1.24 
0.40 
71.56 
1.64 
1971 
34.30 
4.83 
0.40 
9.60 
3,19 
4.11 
40.32 
3.25 
Changes 
(1933-71) 
20.00 
3.66 
0.40 
-
1.95 
3.71 
-31.33 
1.61 
1991 
48.56 
7.47 
1.08 
10.26 
4.13 
4.94 
19.14 
4.03 
changes 
(1971-91) 
14.26 
2.64 
0.68 
0.66 
0.94 
0.83 
-21.18 
0.78 
Source: District Census Handbook 
The above table reveals that the city has experienced 
maximum, 14.26 per cent increase in its residential area during 
1971-91. The open space of old residential area was filled up 
by new buildings. The maximum growth of such settlements 
are found in the western, central and southern part of the city. 
The eastern pajt have also grown tremendously as sufficient 
open space was available in this part. Brahpura and Bhikanpur 
show considerable changes in residential area. The residential 
area of Bhagalpur are expected to cover more than 65 per cent 
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of the total land. This high figure will result only at the cost of 
the other uses. 
Bhagalpur has sufficient land under commercial use as 
the city experienced 2.64 per cent. The present expansion of 
new business area is towards eastern (Tilkamanjhi), western 
(along the Bhagalpur- Nathnagar road) and southern (along the 
Bhagalpur-Dumka State Highway) Bhagalpur. 
The amount of land given to industrial uses are very 
small i.e. 1.08 per cent. This category of land shows an 
increase of 0.68 per cent from 1971 to 1991. The increase in 
this is mainly due to the establishment of household and other 
small scale industries even in the densely built area. 
Due to the opening of large number of new offices, 
colleges, schools, technical institutes and hospitals, the 
proportion of land devoted to administrative-cum- institutional 
uses has an ever increasing tendency since 1971. 
The administrative land use has witnessed an increase of 
0.94 per cent in 1991 while institutional land use has grown 
from 4.11per cent in 1971 to 4.94 per cent 1991. 
The portion of land use under transport has also 
increased by 0.66 per cent from 1971 to 1991 where as land 
under agriculture fields, orchards, water bodies and wasteland 
which represent non-urban use, or open space has had 
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decreasing trend of -21.18 per cent from 1971 to 1991. The 
patches of slum areas have also witness an increasing trend 
since 197 l ' l 
Referennces and Notes: 
1. Hoyt,Homer (1939): 'The structural growth of residential 
Neighbour hoods in American cities' , 
Federal Housing Administration, 
Washington, D.C. PP. 112-22. 
2. Hrris, Chaudhry D: 'The Nature of cities , Annals of 
American Academy of political and 
Social Sciences, Vol. CCXL II P. 12. 
3. Singh, R.L. (1955): Banaras: A study in urban 
Geography, Nanad Kishre and sons, 
Varansi, P.95. 
4. Taneja, Kusum Lata(1971): Morphology of Indian Cities, 
ED. R.L. Singh, Silver Jubilee 
Publication, NGSI, Varansi, P-70 
5. Dubey, K.K. (1976):Use and Misuse of Land in the KAVAL 
Towns (U.P.), NGSI, Banaras Hindu 
University, Varansi, P-6. Dickinson, 
R.E. (1960)City Region and 
Regionalism. London, Fourth Print. 
P-119 
7. Rao, V.L.S. Parkash (1964): Town of Mysore state Asia 
Publishing House, Newyork, 
68 
Statistical Publishing Society, Calcutta 
P-71 
8. Imperial Gazetteer of India 1907. 
9. The Gazetteer of Bhagalpur, Bihar 
1957. 
10. Master Plan for Bhagalpur (1976-94) 
prepare by the Town and country 
Planning Organization, Govt, of 
Bihar, Bhagalpur on the behalf of the 
Bhagalpur town Planning Authority, 
P-280 
11. Census Report of Bhagalpur Town Book 
A&B (1991). 
12. Hnadbook of Bhagalpur Municipal 
Corporation, 1994. 
13. Pandey, S.N.: " Thesis on Jagdishpur and Bhagalpur" 
submitted for the award of Ph.D. in the 
Department of Geography, Tilkamanjhi, 
Bhagalpur University. Author has 
comprehensively consulted this thesis 
for this chapter. Any interpretation of 
the basic idea is the sole responsibility 
of the author. 
69 
C H A P T E R 
CONCEPT AND METHODOLOGY 
Human conditions in urban habitat throughout the world 
and has become progressively less livable and less attractive to 
the present urban residents and to possible future migrants to 
urban areas'. The urban environment as a habitat of man is a 
complex form of heterogeneous components. These 
components are linked by physical process like climate, 
hydrography, relief, by biotic process like vegetation, by 
technologies like urban transport network, and by social 
processes like organization of population and distribution of 
goods and services. Thus the general inputs to the quality of 
urban habitat are of two types, natural and social^. In the case 
of natural degradation of urban environment, it is human use or 
misuse of naturally occurring elements that render the natural 
element a vehicle by which the degrading effect spatially 
dispersed. As regard the socio-economic aspect of the quality 
of urban life, it is the impairment of the organizational and 
distributive systems by human being which causes vertical and 
horizontal inequalities in the access to and provision of basic 
needs. 
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3.1 URBAN SOCIAL ENVIRONMENT 
The qualitative degradation of urban environment 
resulting in social melise in the developed countries is the 
result of spontaneous and uncontrolled production with almost 
no regard for compatibility with the environment and for the 
efficient use of energy^. The result is development of heat-
islands, increase in the water and air pollution and high 
population congestion making urban habitat less livable. The 
spontaneity and uncontroUability has also generated trend 
towards the differential accessibility to resources and services, f 
realized at different levels of the utilization. The quantitative 
degradation of the urban habitat in the developing countries is 
of different kind. It basically result from social pollution as a 
consequence or scarcity, mass private and lopsided 
development. A high rate of urbanization with a low level of 
urban development, disparity between urban population growth 
and rate of total development and a slow expansion of urban 
based industrialization in the background of mounting pressure 
on land in rural areas, have resulted in the increased stress on 
urban amenities and services. In the condition of socially 
stratified society lopsidedness of urban development has 
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accentuated spatial inequalities in quality of environment and 
new areas of qualitatively substandard conditions are added. 
3.1.1 Welfare Approaches : Quality of life is an assessment 
of all round development of human being. Welfare approach of 
the community and the society are not new but they are as old 
as the mankind it self. Quality of life has been a topic of 
common discussion among the sociologist, economist, medicos 
and geographer since the middle of the twentieth century. 
Sociologist referred it to the satisfaction of needs and wants of 
the population. The immediately thrust upon us as what is 
meant by need and how it should be measured. For each 
element of well being (poverty, health, housing etc.) an 
attempt can be made to define that minimum quantities and 
qualities that we can equate with needs, but these minima will 
vary according to prevailing condition of people varies 
depending upon the ability and the resource, so that the 
meaning of quality of life also differs from region and time. 
1960s has been regarded as the period of economists 
dominance in this field of study. After that humanistic concept 
such as environmental quality, social well being and the 
quality of life became prevalent in geographic research in the 
1970s -, since the geographers are seriously concerning the 
subject in a changing global scenario and men's awareness 
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towards the environment. A brief description of some of the 
scholars who have shown keen interest in this field are 
accounted below. 
Lewis (1968), the first approach to the regional 
geography of the north-eastern United States. He used the 
concept of level of living as a measure of analyzing the 
population geography of the region. He operationalize it with a 
set of twelve variables selected so as reflect the characteristics 
of information, education employment, housing, 
communication, political awareness, health and social 
stability."* 
Wilson (1969), based his study on inter state variation in 
the 'quality of life' in the USA by basing his indicators on the 
domestic goal areas, listed in the 1960s report of the presidents 
commission of national goals. There were status of individual 
quality, democratic process, education, economic growth , 
technological change, agriculture, living condition, health and 
welfare, arts and science and democratic economy. A similar 
approach has been adopted in describing the geography of 
social well-beings.^ 
Murdie (1969), based his study on socio-economic as 
well as housing variables of two census years, 1951 and 1961. 
The comparison of the evolved dimensions and changes in the 
N 
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spatial pattern in two successive census is made. He identified 
a number of process at work in a decade regarding social 
geography of Toronto. Nine significant dimensions emerged 
and were comparable between two points. Some of the 
dimensions, for example, economic status, family status and 
recent growth showed greatest consistency. He recognized 
distortion of concentric pattern of family status and observed 
zonal arrangement of socio-economic status. Finally, he 
confirmed clusters within metropolis in certain ethnic groups.^ 
Flax (1972), has investigated the quality of urban life in 
eighteen large metropolitan areas of the USA using indicators 
based on fourteen quality categories, held relevant to American 
life. These indicators are only broadly similar in scope to 
Wilson, although some of the differences can be attributed to 
the change in scale from the state to the metropolitan level. Air 
pollution for example is an important factor at the metropolitan 
level but becomes less meaningful at the state level. The list of 
Flax quality categories includes unemployment, income, 
housing, health, public order, racial equality, citizens 
participation, educational attainment, air quality and social 
disintegration. But an examination of the fourteen indicators 
used by Flax revealed that there is no consideration implicit or 
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explicit of important factors such as residential quality, 
recreational opportunity and social welfare. 
Gordon and Whittakar (1972), in Britain has developed 
indicators of ' prosperity' for local areas in the south-west 
region. Doubting whether there is any real agreement as the 
relative importance of various aspects of prosperity, Gordon 
and Whittakar followed a compromise approach to its 
measurement, first on the assumption that average income per 
head provides the most useful single indicant of prosperity, 
attention was concentrated on its spatial distribution, secondly 
recognized that there are other important dimensions of 
prosperity that out not to be ignored. They attempted to 
identify these dimensions through a multivariate analysis of 
variables representing as many aspect of economic and social 
well being as possible within the range of available data^. 
Daikey and Rourke (1973), have applied a procedure 
known as 'Delphi' (consulting the oracle) to identify group 
value judgements with respect to what determines the quality 
of life. A sample of college students were asked to list items 
by considering most important to their sense of well- being, 
satisfaction or dissatisfaction with life or happiness. Similar 
items were grouped into general components, which were then 
weighted by the participants. The most important included 
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loving, caring affection and so on. The second (caring) stressed 
self-respect, while the third encompassed peace of mind and 
emotional stability. Fourthly came the sex^. 
Harvey (1973), suggested that the needs associated with 
different elements of well being may best be determined in 
different ways. Thus it may be best to determine consumer 
need through relative deprivation analysis, housing needs 
through statistical analysis, and medical care needs through 
resolution of expert opinion'". 
Smith(1973), has analyzed the content often major works 
from the social indicators movement and ten text books from 
the field of social problems. From these it proved possible to 
arrive at a broad consensus about well-being. In a well off 
society people will have incomes adequate for their needs of 
food, clothing, shelter and a reasonable standard of living and 
people will not in poverty. The status and dignity of the 
individual will be respected and will be socially and 
economically mobile. Good quality education and health 
services will be available to all and their use will be reflected 
in a high level of physical and mental health and in an 
informed populace able to perform their societal roles in a 
satisfactory manner. People will live in descent houses, in 
descent neighbour-hoods and will enjoy a good quality of 
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physical environment. The society will show a low degree of 
disorganization, with few personal social pathologies and the 
individual will be able to participate in social, economic and 
political life and will not be alienated on the basis of race, 
religion, ethnic origin or any other cause. Using these ideas as 
a foundation. Smith lists seven general criteria of 'social well-
being'- income, wealth and employment, the living 
environment (housing, physical environment, the neighbour 
hood); health, education, social order (crime, public order, 
family background, personal pathologies); social belonging 
(democratic participation, criminal justice, segregation); and 
recreation and leisure which serve as a basis for operational 
definitions that are subsequently used to determine how social 
well being varies spatially at three levels of resolution, inter-
state, inter-city and within the United States". 
UNESCO (1972): A part from all the above mentioned 
definitions of quality of life a concise and satisfactory 
definition has been given in the UNESCO Report (1977) which 
revealed it as 'the satisfaction of an inclusive set of human 
needs' quality of life is an inclusive concept which covers all 
aspects of living including material satisfaction of vital as well 
as more transcendental aspects of. ITfej ^iicji as personal 
development, self realization and a h/althy 'ecosystem''^. 
Bhardwaj and Wilkening (1980), the recognition that the 
economic health of a nation is not synonymous with individual 
satisfaction and well-being had led to the development of 
social indicators to assess individuals quality of life. The new 
emphasis is on the monitoring of change in goals, values, 
attitudes and satisfaction that affects individuals life and 
nation. The over all thrust appears to be the development of a 
set of dependent variables'^. 
Land (1983), goes on to suggest that from the stand point 
of generating theory of social change, it is not clear that 
satisfaction ideas are the most desirable subjective indicators 
as opposed to values aspiration, or expectation, nor is it clear 
that satisfaction indexes provide an unambiguous criterion for 
the formulation of public policy*'*. 
Mukherjee (1989), notes that quality of urban life, 
researchers employ several dichotomies such as quantity and 
quality, behaviour and perception and objective and subjective 
indicators. He argues, economists and planners are almost 
exclusively concerned with behavioural research on the basis 
of quantitative variables to improve the quality of life of the 
people. In that context they ignore qualitative variations in the 
appraisal of a better quality of life or treat these variations as 
introducing a classificatory distinctions in the field of enquiry. 
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They also equate the individual-wise subjective perception of 
reality to a group-wise objective perception by experts. Their 
appraisal of social reality in this manner leads them to 
formulate what the people need in order to improve their 
quality of life. The whole synthesis of Mukherjee on social 
well-being is need based'^ 
George (1989), social gerontologists have instead 
concentrated on predicting narrow dimensions of well being 
such as psychological distress and depression and the 
increasing employing a life course perspective that involves 
examination of main and interactive effects of stress social 
support and related factors^^. 
Nowadays various measures of life satisfaction and social 
well being are more amenable to intervention are the indicators 
of physical health increasingly being studied from a life course 
perspective (Kurkides and Cooper, 1989)*^. 
3.1.2 Quality of Urban Life in Indian Context: In the 
context of poor countries like India, where scarcities prevail, 
has an added disadvantages of simplistic interpretation of 
quality of living by not recognizing significant distributive 
inequalities. The second alternative is to analyze factors which 
generate needs, but it is not possible as relationship between 
factors and different categories of needs are not fully known. 
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The evaluation of need in terms of consumer behaviour is 
another alternative as demand of goods and service reflect 
unfulfilled needs. This alternative is particularly not applicable 
in the situation of the developing countries. The most 
elementary amenities of municipal service such as drinking 
water and sanitary facilities not to speak of other public 
facilities. In these conditions and whose plight is meager 
livelihood, people do not feel deprived or lacking in amenities 
and facilities, which other people are enjoying, as they do not 
hope an improvement of their lots. So if not in the conditions 
of the developed world, then positively in the situation of the 
poor countries, the concept of quality of life become a 'vague 
1 Q 
and ethical entity' 
There is considerable amount of research on urbanization 
in the developing world. These studies have been by and large 
concerned with socio-economic and technical changes taking 
place in the urban centres. Though some attention has been 
also paid to the environment degradation and quality of urban 
life but these investigations have been few and inadequate. 
Moreover they have very often failed to explain residential 
characteristics in relation to the environmental quality. It is an 
innovation in geographical investigations, and there are very 
few studies of quality of urban life in Indian cities'^. 
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Alam (1966), is the first geographer in India who has 
successfully studied Hydrabad-Secundrabad twin city which 
was based on his field observation. By analyzing data on 
education, occupation, income and housing characteristics, two 
dimensions were developed: (i) social rank based on literacy 
among general people, literacy among female, and proportion 
of scheduled caste population and (ii) urbanization based on 
workers in manufacturing, workers in commercial activities 
and workers in other services. He also tested that the social 
rank vary from centre to periphery in concentric manner and 
urbanization was highly segregated and delineated the 
homogeneous area with the help of factor scores. Although it is 
a pioneer work in this direction, some more indigenous 
variables related to cultural aspects of the city might have 
given more refined result^°. 
Berry and Rees (1969), some refinement over Alam's 
study have been made by a study on Calcutta. In this study 
almost every aspects of city structure has been included. This 
study successfully used Indian variables and produced ten 
dimensions. Some of them attested the western city 
dimensions but some new indigenous dimensions also emerged, 
for example, low incidence of functional differentiation inland 
use and increasing admixture of ecological pattern. It revealed 
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family status as an independent dimension, but socio-economic 
status and minority group membership are linked 
Gadgil (1970), has analyzed the problems of slum 
clearance and housing in Puna. He emphasized upon the 
interpretation of high density per room in the slums, water and 
sanitary condition and housing shortage, and pointed out the 
need for more space for housing and adequate services . 
Taneja (1971), has studied morphology of Indian cities 
and found the spatial distributional pattern of the slums in the 
metropolitan centre normally consisting of small patches of 
poor houses and huts which are scattered in low, ill drained 
areas in contrast to the surroundings of better residences of 
well to do people. Cause of growth of slums, rapid migration, 
rapid industrialization and shortage of housing facilities have 
been highlighted ^^ . 
Singh (1972), studies concerning problems of 
environment pollution are very limited in number. This 
problem has become more prominent during recent years 
because of growing industries and declining natural vegetation. 
He has analyzed problems of environmental pollution in the 
city of Ranchi with special reference to growing industry and 
deforestation ^^. 
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Rao and Ramchandran (1975), in their socio-economic 
survey of Vijayawada city they observed higher caste, higher 
education and higher occupation, occupying the city centre and 
the periphery was characterized by reverse phenomenon 
Bijlani (1977), in his book 'Urban Problems' has 
revealed a wide variety of problems concerning poverty, over 
population, slums, traffic in congested areas, pollution, 
deterioration in the quality of urban life, legal problems etc.^^. 
Unani (1978), has given detailed account of the steady 
deterioration of the environment quality owing to the rapid 
growth of jhuggies (huts) of larger kinds of squatter colonies 
in most of the metropolitan centres in India. Such colonies 
have mostly developed in the peripheral areas of the city as 
well as their zones ^ .^ 
Arunachalam (1978), has analyzed the demographic 
characteristics and social amenities of Bombay in the context 
of urban social problems such as shortage of housing, 
inadequacy of water supply and sewage problem with the 
resultant growth of dilapidated areas. He has also analyzed the 
plan proposals in the light of future urban growth ^*. 
Bhargawa (1980), has studied problems of squatter 
settlement of Calcutta. He has also stressed the need for a 
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quick and coordinated planning for the relocation of scatter 
settlement of Calcutta, Bombay and Delhi 
Singh (1984), has analyzed spatial structure of transport 
network in and around Varanasi. In this study, problems of 
transportation have been highlighted ^°. 
Ataullah (1985), has also analyzed problems of slums 
prevalent in major towns along the Ganga in Bihar. He holds 
the view that slums are the blots in the cultural landscape. 
According to his estimation 25 per cent of the population of 
Indian cities live in slums 
Rao J.N.S (1985), the problem of slums has been 
highlighted by several scholars where shortage of houses are 
more acute in urban India. The steady migration of 
population from rural to urban area, haphazard growth of urban 
settlement owing to lack of proper planning and inability of 
government and private organization to keep pace with the 
increasing demand. As a matter of fact, most of the available 
accommodation in towns and cities is qualitatively 
substandard. Population living in scattered settlements and 
slums are constantly increasing and the areas are fast 
spreading. Rao has made a critical assessment of the dimension 
of urban poverty in India with reference to the slum dwellers^^. 
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Yadav (1985), with the use of factor ecological method, 
he has adequately analyzed the dimension of residential and 
social structure. The major finding is that the residential areas 
are socially differentiated on the basis of socio-economic 
status, male dominance and traditional occupational structure. 
Secondly, residential differentiation is dominated by poor 
quality, medium quality, bustee and spacious bustee like 
settlement ^ .^ 
Fakhruddin (1991), while analyzing the quality of life of 
the Lucknow city, where he adopted social and residential 
dimension to show the quality of life. He analyzed 
socio-economic status, family status, housing status and ethnic 
status. On the other hand in analyzing quality of life, five set 
of criteria such as material and housing conditions, territorial 
stress, amenities and infrastructure, health and survival and 
education and recreation were adopted ^^. 
3.1.2 Geography and Territorial well-being: The output of a 
regular system of measurement of territorial well-being would 
be useful not only for socio-geographic management but also 
for teaching and research in geography. It would be relevant to 
the 'problem solving' and socially relevant approach to 
geography that has emerged in the 1970s, that such an 
approach is desirable is not universally accepted. There are 
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some quantitative geographers who find in it an unacceptable 
degree of subjectivity, while to others it threatens the tradition 
of academic objectivity and detachment (Trewartha, 1973). But 
the techniques of the 'new geography' having established their 
utility in the 1960s now needed to be directed towards 
substantial, real world problems if they are to fulfill their 
potential. As to the question of academic detachment, the 
acceptance of spatial variation in well-being as the focal-point 
of geographic enquiry, requires no dedication to the promotion 
of social change, or to leftists politics. It simply requires 
recognition of what is surely the self-evidence truth that, if 
human beings are the object of our curiosity in human 
geography, then the quality of their lives is of paramount 
interest (Smith, 1973). 
If this is the case, the first task of a socially responsible 
human geography is the accurate portrayal of spatial variations 
in well-being. But as soon as concentrated on these variations, 
ethical questions arises which can easily be avoided. Mapping 
inequitable distributions is bound to raise the question of 
whether not they are just. Harvey (1972) has examined the idea 
of territorial distributive justice in detail, pointing out that the 
justness of a given distribution depends, in first instance on the 
criterion of distributive justice to be applied: equality need, 
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achievement etc. Assuming that it is possible to decide upon an 
appropriate, or desirable criterion, the geographer faced with 
an unjust distribution must decide whether he is under an 
obligation to help society to improve situation. Traditionally it 
has been sufficient, to describe and explain the situation, 
without becoming further involved. Recently, however, Harvey 
(1972) has vigorously and persuasively led a growing lobby for 
greater commitment among geographers to spatial social 
justice, a commitment which is explicitly directed towards 
revolutionizing societies which tolerate and perpetuate these 
injustice, and a commitment which also demands a 'revolution' 
in geographic thought, whatever the preferred balance 
relevance and revolutionary, territorial social indicators of the 
sort described and illustrated in this study can play an 
important role in awakening more people to the extent of 
spatial disparities in well-being and it is hoped that it will 
promote a more active involvement in social reforms^^. 
3.1.4 Concept of Residential Environment: Social well-
being and the quality of urban and residential life are not new 
concepts, scholars from different streams of studies have 
shown their interest since the middle of the 20'** century and 
they have thrown light from various corners of social sphere. 
More or less they emphasized on health, habitation, human 
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skill, economic attainment and so on. But now leading to the 
same notion a new concept which is holistic in nature and 
welfare in approach has emerged. Now a days it is assumed 
that the earth and any patch of the earth in any form of human 
habitation has an ability to carry on the level of human burden 
beyond which they or the segment of space can not and going 
beyond that limit must be considered as a challenge to the 
physical and social environment which may prove disastrous to 
men and the living being simultaneously. In this way every 
step of men seeking development should be eco-friendly, as a 
result of which dreams of the sustainable development comes 
true. Researchers are keen to develop human habitation in 
harmony with the environment, which would minimize the 
natural vagaries and cuts the cost of its after effects. Quality of 
urban life and the concept of social well-being varies spatially. 
In the highly industrialized western countries it is the 
fulfillment of high level aspirations, while in developing 
countries in general and India in particular it is just the 
provision of basic needs and minimum amenities and 
facilities'*^. 
Recent phenomenon developed in geographical study is 
spatio-environmental, in which any part of the surface of earth 
is considered in association with socio-temporal elements as a 
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whole, and man environment relationship is analyzed to know 
the degree of harmony between the two. Twenty first century 
would be the period of great environmental renaissance in 
which everything would be treated in an eco-friendly realm. 
So the studies related to the urban people and urban habitation 
should go side by side parallel. Habitat-I was the follow up of 
the first environmental conference in 1972 at Stockholm, which 
revealed that the topic of human environment must be 
discussed in association with the human settlements, because 
both the two are closely inter-related. Rapid population growth 
combined with unsustainable agriculture and slow urban based 
industrial growth has made urban areas repositories of people 
unable to provide themselves with the minimum needs for a 
decent existence, which include access, housing, sanitation and 
education. Due to rapidly deteriorating urban environment, at 
least 600 million people all over the world, in human 
settlement live in life and health threatening situation. 
Habitat-II conference held in Istambol in 1996 has emphasized 
on sustainable human settlements in an urbanizing world and 
adequate shelter for all. Water has remained a priority issue at 
this conferences. The 'Earth Summit' Agenda 21^' program of 
action will fail, if the cities environmental agenda of pollution, 
inadequate sanitation, water supply and waste management is 
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not addressed. It has also been recognized by the local 
authorities all over the world. Sustainable development in the 
twenty first century will depend upon how cities, towns and 
villages are growing in harmony with the environment to 
utilize natural resources. Council for Social Development 
organized a symposia on urbanization and slum in Calcutta in 
April 1993, in which emphasis were laid on urban basic 
services, health and nutrition, urban slums and strategies for 
the future. In most provocative paper of the conference 
Bhaskar Rao, has stated that the process of urbanization and 
the process of development are inter-dependent and 
urbanization needs to be sectorally and spatially balanced, so 
that the quality of life and environment is maintained. Few 
years back in pursuance of the same goal, the then Prime 
Minister, Mr. Deva Gowda, convened a meeting of the Chief 
Ministers on the Basic Minimum Services (BMS) which has 
included the provision of safe-drinking water, primary health 
care urbanization of primary education, public housing 
assistance for shelter-less, road connection to all habitations 
and streamline the public distribution system to families below 
poverty line 
In the light of the above mentioned description of the 
theme, it has undoubtedly been extracted that the residential 
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quality in towns, cities and mega cities needs improvement. 
And in a poverty striken country like India, study in relation to 
the urban sphere must be carried on, in an spatio-
environmental and infra-structural perspectives. Indian cities 
show dirty and dark faces where basic infra-structural 
scarcities of health, housing, drinking water, electricity, 
sanitation and transportation still persist. In the absence of 
these fundamental requirements city region change into a 
hazardous collection of houses. Social and cultural 
developments are also defined as technological development 
which include the quality of man-made implements and 
structures and the level of urban development of which man is 
a component. Man made structures, sanitation, transportation, 
water supply, housing and education and not only this but also 
the quality and quantity of its availability must be analyzed. 
Further, the study deals with the phenomena related to the 
houses in association with the above mentioned elements which 
originates the concept of 'Urban Residential Environment'. 
Here urban residential environment is a holistic concept in 
which the use and availability of man-made structure for the 
betterment of the mankind is analyzed to judge the level of 
urban residential area. Systems like transport and 
communication, education and housing, water supply and 
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sanitation etc. are sub-set of a set known as Residential 
Environment. It is the ease and availability of these factors, 
which differentiate an urban area from the rural counterpart. 
Urban areas in the absence of these essential and basic 
requirements and its equitable distribution becomes just the 
collection of houses. The condition also show more hazardous 
and unhealthy face of the urban sphere. 
The approach of the urban planner municipal 
corporation and the government must be goal oriented, and at 
least all the basic facilities must be uniformly provided to all 
in a city region. So that the quality of the livability or the city 
environment could be maintained. 
3.2 METHODOLOGY 
The analysis of the quality of residence which depends 
on the quality of social environment in the extent of residential 
structure falls in the domain of urban ecology. This approach 
till recently had been employed to enquire into the socio-
economic structure of urban population and its residential 
distribution within the urban areas. These analysis are based on 
the matrices which contain information regarding the socio-
economic characteristics of population, housing condition and 
a few other relevant variables of urban life in small areas 
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within the city. Basically these variables have been concerned 
with the way in which small areas within a city differ in terms 
of residential attributes or with the way in which population 
concentration differ in locational or spatial patterns. They 
generally show a lack of concern with the way in which 
population groups differ over city space with respect to the 
quality of residential conditions or social attributes with the 
exception of the quality of housing. However, various studies 
under the heading of factorial ecology and quality of life or 
levels of living has extended the approach multi-dimensionally 
in cities with respect to the local residents in small areas. 
Operationalisation of this approach implies application of 
statistical models to the empirical situation. The problem 
which involves the analysis of a large number of relationship, 
essentially lies in the realm of multivariate statistical analysis. 
However, the application of these methods and techniques 
involve certain issues. These are connected with the 
availability of data, units of analysis and techniques of 
analysis. The following section consider the theoretical and 
practical aspect of these issues. 
3.2.1 Data and Sampling: A large number of variables 
containing information with regards to population 
characteristics and conditions of residential life are used in 
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this analysis (Appendix I), since there is no single, 
comprehensive source of the required information. Even the 
census of India, gives information at a rudimentary scale of the 
city at ward level. The data provided by the census tables to 
the population size, sex composition, schedule castes and 
schedules tribes population, literacy level, number of 
households, breakup of workforce in nine broad industrial and 
number of occupied residential houses. This has made it 
necessary to explore other sources like government and quasi-
government offices such as municipal corporation and other 
agencies which collect or maintain statistics on population and 
other aspects of city life 
In spite of all that, it has been observed that the 
published and secondary sources of data are, partially 
sufficient. Theso secondary sources of data only provided 
information regarding the population and population density as 
well as household density. Therefore one per cent sample 
survey was conducted by the author. The unit of survey was 
residential household. The procedure adopted for sampling 
were somewhat stratified random. Unit of survey was wards of 
the city. There were thirty-seven municipal wards in the city of 
Bhagalpur. A questionnaire method were applied and the 
responses were recorded or licked on questionnaire booklet. 
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Variables ^^hosen were of residential nature or socio-
environmental nature. These variables were related to income, 
education, housing conditions, housing status, infrastructure 
and amenities. In order to compare wards, the absolute values 
deemed appropriate and therefore were transformed into 
percentage and has further been converted or rounded in the 
form which could easily be divided by five. 
3.2.2 The Problem of Scale: The problem of scale in 
geographical analysis relates to the selection of appropriate 
possible units of analysis. The issue involved is not as much as 
spatial auto-correlation as that of level of areal aggregation. 
Robinson in the context of ecological fallacy has pointed out 
that the extent and sometimes even the direction of relationship 
among variable may change with the varying size of the units 
of analysis ^^ Similar observation is made by McCarty, Hook, 
and Knos, 'Every change in scale will bring about the 
statement of a new problem and there is no basis for presuming 
that associations existing at one scale will also exist at 
another3^ Generally it is suggested that the smaller the unit 
analysis, the lesser the distortion of reality. Despite the broad 
truism of this axiom, scale is subject to restrictions in both 
upward and downward directions. observation of 
characteristics and relationship in the large areas runs the nsk 
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of over simplification and fallacious averaging of reality, 
whereas the smaller units of analysis pose the problem of 
fragmentation as processes and relationship may cross their 
boundaries. 
The accuracy of geographical analysis, to a great extent, 
depends on the reality of the division of territory and the 
criteria adopted for such a division. But this sort of analysis 
usually proceed that data collected by the administrative units 
which show no criteria in their division and aggregation other 
than physical propinquity. Therefore, they lack homogeneity in 
size and composition and very after reflect variance in the 
details of the available information at every level of 
aggregation. This problem was very strongly felt in the present 
study. Considerably the equality of size and homogeneity and 
contiguity of the socio-cultural and physical composition, a 
mohallah can be considered as an appropriate unit of analysis. 
But unfortunately, most of the relevant information obtained 
from the various offices was available only at ward level. The 
paucity of information at mohallah level and the limitation of 
time and funds at disposal compelled the author to select the 
ward as the unit of analysis. However, the ward as the basic 
organizing unit of the most of the political, administrative and 
cultural activity can be considered as a viable unit of analysis. 
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3.2.3 Techniques of Analysis: Scientific inquiry starts with 
the classification of observation into categories which allow 
the discovery of many more and more important resemblance 
than those originally recognised'*^. These categories or 
constructs can either be theoretically defined or can 
operationally be constructed. Appropriate operational 
techniques for this task are found in two research traditions in 
geography: multivariate regionalisation and factorial ecology. 
The method of multivariate regionalisation has developed and 
spread rapidly after the publication of Ginsburg's Atlas of 
Economic Development '^\ Many of the easier attempts have 
employed simple additive techniques involving ranking and 
classification of indicators according to some theoretically 
determined criteria. Later this methodology was modified 
under the social indicators approach that reacted sharply to the 
overemphasis on economic criteria as the measure of human 
well-being. As a result more and more social indicators have 
been incorporated in the regional analysis development. Since 
the relationship among these varied indicators of development 
have become uncertain, procedures of standardization have 
been adopted so that the transformation of indicators may 
entail their addition into various categories of the 
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development. Smith provides an excellent example of this 
procedure ''^. 
Methodology of factorial ecology developed in the early 
1960s has grown out of an older tradition of social area 
analysis in urban geography. Social area analysis defines 
theoretically the categories by which the differences in the 
population group can be analyzed over the city space. These 
constructs as defined by Shevky and Bell are social rank, 
urbanization and segregation '*^ . According to them these 
constructs reflect societal change from one scale to another. 
On the other hand factorial ecology employs a variety of 
mathematically rigorous methods of factor analysis to reduce a 
large number of socio-economic and environmental indicators 
into few underlying dimensions. 
With the development of advance computer technology, 
recent studies of socio-economic structure of urban areas have 
been extended to include much wider range of variables than 
only six sample measures of urban social structures as 
originally proposed by Shevky and Bell. The inter-relationship 
could be explored by multivariate correlation and classification 
techniques. In this technique variables used are reduced to 
smaller number of factors. Each factors has association with 
some variables of similar character. Berry and Tennant have 
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used factor analysis as an aid to understand the retail structure 
of north-eastern Illonois metropolitan areas'*''. Several studies 
using factor analysis have been carried on to explain the socio-
economic structure of cities in western as well as non-western 
world' '^ 
The application of the factor analysis technique to study 
social pattern of cities has extended the scope and flexibility of 
urban ecology. There are five advantages that can be 
documented: (a) the technique does not on theoretical 
assumption such as Shavky and Bell, (b) a technique is not 
dependent upon any single set of output data. It enables any 
researcher to alter his input data at will, allowing him to 
separate the empirical classification urban sub-areas from any 
theory of urban differentiation, (c) the technique is valuable in 
performing a 'constant researching'. Researchers are able to 
manipulate data to isolate generalization that may subsequently 
be translated into concept and postulates for theory rather than 
being forced to work along traditional path through concept 
chosen by social area analysis as well as classical urban 
ecologist (Burgeys and Hoyt), (d) the extension of the 
technique to oblique and higher order solution allowed the 
deviation of successive stages of generalization between 
various dimensions that are identified and (e) these are major 
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advantage for continued development of truly cooperative 
factor analysis, in which several cities are integrated within 
confined single analysis. It replaces the age old dependence 
upon the individual analysis of series of case study and the 
comparison of the results to produce universal generalization. 
Keeping the first three advantages in mind, factor analysis 
technique has been used in this study'*^. 
3.2.4 Factor Analysis: Factor analysis of 36 variables, 
selected from 37 wards of Bhagalpur was conducted. These 
variables were relating to the residential structure, housing 
standard, economic status, amenities, infrastructure, population 
and education. The processing of data were carried on Aligarh 
University's ALFA 3000/400 computers. The program of the 
factor analysis available in the stored 'Standard Subroutine 
Package' gives a principal components solution. Steps of 
computation are summarized below: 
(i) Computation started with the transformation of original 
data matrix D for n observations on an variables into a 
standard score matrix 2 of n x m order. 
(ii) From the Z matrix an m x m order correlation matrix R 
was calculated which contained product moment correlation 
co-efficient. 
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(iii) This correlation matrix was resolved into a factor matrix 
A of m X r where r was number of factors extracted. The 
program employed can extract as many principal components 
as the number of variables, therefore, in the first instance all 
the factors were extracted. Histogram of the cumulative 
percentages of the variance explained by the successive factors 
and cumulative number of factors was constructed. By 
inspecting rate of change in the explanation of variation by 
factors, number of factors to be retained was determined, 
(iv) Since original variables retained were not readily 
interpretable, the factor loading matrix A was rotated to 
reproduce a new factor loading matrix. The criterion employed 
rotated the factor matrix to such a position where a minimum 
possible number of variables loaded high on each factor. The 
factor structure, thus became simpler and easily interpretable. 
(v) From the matrix multiplication of standard score matrix 
of n X m order and rotated factor matrix A of m x r order, a 
factor score F of n x r order was obtained. Factor scores were 
than normalized to zero mean and unit variance. These factor 
scores provided a measure of position of each ward on the new 
factor. 
Here it should be noted that the limitations imposed by 
the program used, that the number of variables should not 
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exceed the number of observations has restricted the analj^sis. 
As a result many other important variables were dropped. 
However, variables were selected skillfully to accommodate 
maximum significant variables. 
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C H A P T E R - 4 
R E S I D E N T I A L E N V I R O N M E N T O F B H A G A L P U R 
In this chapter, a detailed analysis of the spatial 
variations in the residential characteristics is presented which 
is based on household sample, data. The major part of this 
section is concerned with outlining the result of the factor 
analysis of Bhagalpur in which the dimensions of housing 
characteristics and social attributes are described and their 
spatial pattern analyzed. Thirty-six variables related to the 
residue-environment characteristics such as income, housing 
standard, amenities, infrastructure, population and education 
are diagnosed and dimensions delineated. The identification of 
the dimensions of residential areas and the development of 
social typology of residential areas create a means whereby the 
city may be residentially stratified. 
4.1 THE VARIABLES SELECTED 
To analysis the spatial differentiation of the quality of 
residential environment in Bhagalpur, thirty-six variables are 
selected which the author thinks are indicative of residential 
and social characteristics. These variables showing income, 
housing standard, education, population, occupation and 
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congestion are applied against thirty-seven Corporation wards 
of the city including Bhagalpur Housing Colony. The above 
mentioned characteristics of the city are classified in eight 
categories. They are income area of houses, material, Status, 
amenities, infrastructure crowding and education (Appendix I). 
Among these variable sub-sets income is indicated by four 
variables, area by four, status by two, amenities by seven, 
infrastructure, six crowding and population characteristics by 
six and education by three. In selecting the variables. An 
attempt is made to include all those variables which the author 
thinks reflect urban residential quality in Indian context. 
However, this selection of variables is in no way complete or 
comprehensive. Due to limitation imposed by the availability 
of information at the ward level and the available computer 
program of factor analysis that restricts number of variables in 
relation to number of observations, a good number of variable 
are left out. More over restraint is also exercised in selecting 
such variables which are represented by one or more other 
important variables. And it is found that selected variables are 
reasonably representative. 
For thirty-seven corporation wards one per cent primary 
data were collected by the author as information regarding 
income, area, material, amenities, infrastructure, status and 
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education were not available at ward level. In the process of 
collecting primary information, an stratified sample, survey in 
each ward was randomly carried on. And their selection was 
guided by the attempt to provide a comprehensive coverage of 
variety of social and economic traits. 
4.2 CORRELATION MATRIX 
In order to test the validity and significance of 36 
variables, a 36 x 36 correlation is prepared (Appendix II) and 
to calculate the level of significance, 'Z ' test method is 
applied. All the significant values of product moment 
correlation co-efficient greater than ±.32 have been include in 
table 4.1. This is used as the basic input to the factor analysis. 
Each variable has an individual possible maximum of 36 high 
scores. The highest number actually found for any variable is 
16. This number is associated with five variables per cent of 
high income household (I) , per cent of area between 200-300 
square yards (6) per cent of R.C.C. (ratio of cement and 
concrete) type of houses (9), per cent of households with 
separate toilets for each family and per cent of households 
connected with pacca (metalled) drainage. All the above 
mentioned variables are of high order and are positively 
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correlated with each other. Other variables correlated with 
large number of high correlation co-efficient are per cent of 
houses in area above 300 square yards (5), per cent of 
households with water tap connection (18),per cent of 
households with gas (cooking gas) connection or consumption 
(20) have, three positive correlation. The variables with 14 
high positive correlation are four in number and they are per 
cent of medium income households (2), per cent of households 
with running water connection per cent of households with 
motorable access and percentage of post-graduate and 
professionals. The last four variables of 13 high positive 
correlation co-efficient are percentage of households with 
proper ventilation (15) and percentage of households with 
proper ventilation (16) percentage of high school educated (34) 
and percentage of graduates. If above mentioned variables of 
high correlation coefficient is keenly studied, it is found that 
they with 16 and 15 scores are, more influenced with high 
income parameter while variables with 14 and 13 scores are 
more associated with high educational parametres. It is also 
clear with this that higher attainment of amenities and infra-
structural facilities are either income attached or education 
associated. It is further noticed that the higher income, 
variables are comparatively less prone to the amenities and 
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infrastructure than the medium income, variables in association 
with high educational attainment. Apart from above mentioned 
variables of significant high scores, there are mainly variables 
with comparatively lower coefficient correlation. Variables 
with 5-7 correlation and coefficient are per cent households 
without drainage (24), population density per room (32), per 
cent of working population(33), per cent of houses in area 
below 100 square yards, they all are associated with very low 
income households (4). Other variables with four correlation 
coefficient are per cent of between 100-200 square yards (7) 
per cent of RBC(ratio of brick and cement) construction (9) per 
cent of BTC (brick and tile) type (10) and house, density per 
hectare. The variables with very few high correlation of 3 are 
mud thatched huts (12), per cent of households connected with 
cycle-rickshaw like access (26), per cent of households 
connected with trodden-footpath access (27), population 
density per ward (28) and households per hectare (30). Other 
variables with 2 correlation are low income households (2) per 
cent of rental houses (14), and per cent of households 
connected with Kachcha (non-mettaled) drainage (23). 
Population density per house has one correlation (31). And the 
only variable which is not correlated is per cent of owner 
occupied houses (13), (Table 4.1) 
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The over all pattern of high correlation values seems to 
be widely scattered throughout the matrix. But there are few 
clusters of high correlation. The largest cluster is located in 
the upper central area of the matrix. This cluster is formed by 
the combination of the variables of house area and house types. 
Another cluster is formed in the lower middle part of the 
matrix, where variables are strongly associated with amenities 
to households. Third important and small cluster is observed 
along the margin of the matrix, where variables are correlated 
with the educational parameters. The diagnostic value of each 
variable may emerge when correlation of each variable will be 
discussed. The following discussion provides details of 
variable correlation. 
The high income households (1) has positive correlation 
with the medium income households, areas of the house above 
300 yards, area of the house between 200 to300 yards type of 
R.C.C. construction. It is also positively associated with the 
housing amenities such as households with proper ventilation, 
households with separate kitchen, households with separate 
toilets, water tap connection, running water connection and gas 
consumption. High income households are positively correlated 
with infrastructure such as pacca (mettaled) drainage and 
motor-able access. This variables of high income is further 
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strongly correlated with the demographic features of working 
population, high school pass, graduates and post-graduates. 
The medium income households (2) has positive correlation 
with areas of houses between 200-300 square yards and above 
300 square yards, with RCC type of houses, with separate 
kitchen , toilets, water tap connection, gas connection and with 
metalled drainage as well as motor-able access. Medium 
income households are also strongly correlated with working 
population, high school educated and graduates and post-
graduates. Low income households (3) has positive correlation 
with houses built in an area between 100- 200 square yards and 
without drainage. This low income households are negatively 
correlated with running water(drinking water) and metalled 
drainage. Very low income, households(4) are correlated more, 
negatively on the matrix than the positive correlation. It has 
positive correlation with areas of houses below 100 square 
yards, BTC ( brick tile combination) construction , huts and 
scattered house absence of drainage and footpath access. Area 
of the houses above 300 square yards (5) is positively 
correlated with areas 200-300 square yards, high income, 
medium income, RCC construction, ventilation, kitchen, 
toilets, water tap, drinking water, gas connection, metalled 
drainage, motor-able access, high school educated graduates 
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and postgraduates. Area of the houses between 200-300 square 
yards (6) has positive correlation with RCC construction, 
proper ventilation, separate kitchens, toilets, water tap, 
drinking water, gas consumption , metalled drainage, motor-
able access, working population , high school educated, 
graduates and postgraduates. It also has positive correlation 
with high income, medium income and area above 300 square 
yards. Small size houses built in an area between 100-200 
square yards (7) is positively correlated with RBC (ratio of 
brick and concrete) type of construction , absence of drainage 
and population density per room. Very small and scattered and 
single room household (8) generally built in an area below 100 
square yards positive correlation with very low income, BTC 
and mud thatched construction, absence of drainage and 
trodden foot-paths. 
RCC construction (9) has positive correlation with 
high income, medium income area between 200-300 square 
yards, area above 300 square yards, ventilation, kitchen, 
toilets, water tap, drinking water, gas connection, working 
population, high school educated graduates and postgraduates. 
RBC construction (10) has positive correlation with house area 
between 100-200 square yards, toilets, coal consumption 
Kachcha (non-metalled or earth excavated) drainage. BTC 
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construction (11) has positive correlation with very low income 
households and house built in below 100 square yards. It is 
also positively correlated with mud-thatched and the absence 
of. drainage. Mud-thatched households(12) is strongly 
correlated with very low income, area of houses below 100 
square yards, BTC construction. This variable is totally found 
in negative, in terms of its correlation with amenities, 
infrastructure and educational level. Owner occupied houses 
(13) has only negative correlation with rental houses separate 
kitchen and population density per ward. On the other hand 
rental houses (14) has positive correlation with separate 
kitchen and Pacca (metalled) drainage 
Element of resido-environmental importance, such as 
households with proper ventilation (15) has positive 
correlation with area above 300 square yards, area between 
200-300 square yards, RCC type of construction, toilet, water 
tap running water, or drinking water, gas facility, metalled 
drainage, motor-able access, high school educated, graduates 
and post-graduates. Separate kitchen for each family (16) is 
positively correlated with high income, medium income, area 
above 300 square yards, area between 200-300 square yards, 
RCC construction, rental houses, toilet, water tap connection, 
drinking water, gas facility, metalled drainage house density 
117 
per hectare and household per hectare. Separate toilet for each 
family (17) has positive correlation with high income, medium 
income, area above 300 square yards, area between 200-300 
square yards, RCC construction, ventilation, kitchen, water 
tap, drinking water, gas, metalled drainage, motor-able access 
high school educated, graduates post-graduates and 
professionals. Water tap (18) connection has positive 
correlation with high income, medium income, house, area 
above 300 square yards, 200-300 square yards, RCC 
construction, proper ventilation, separate kitchen, separate 
toilets, drinking water, gas connection, metalled drainage, 
motorable access high school educated, graduates and 
postgraduates. Drinking water (19) is positively correlated 
with high income, above 300 square yards house area, 200-300 
square yards house area RCC construction, ventilation, kitchen, 
toilet, water tap connection, gas facility, metal drainage, 
motorable access, high school educated, graduates and post-
graduates. Gas consumption (20) has positive correlation with 
high income, medium income, house area above 300 square 
yards, house area between 200-300 square yards, RCC type of 
construction, ventilation, kitchen, toilet, water tap connection, 
drinking water, metalled drainage, motorable access, high 
school educated, graduates and postgraduates. Here, it is 
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observed that all the parametres of housing are strongly 
correlated with the variables of education, but with an 
exception of kitchen. These housing amenities are also 
available to high income households. While medium-income 
group of household are not positively correlated with 
ventilation and drinking water. Coal consumption (21) is 
positively correlated with RBC type of house and density per 
room. And it is negatively correlated with house above 300 
square yards, RCC construction , ventilation , drinking water 
and gas consumption. 
A look at correlation matrix shows that correlation of 
infra-structural variables (22-27) is sparse. No big patch of 
inter variable correlation has emerged except a few small 
clusters found majorly in negative. Household connected with 
metalled drainage (22) has positive correlation with high 
income, medium income, house area above 300 square yards, 
house area 200-300 square yards, RCC construction, rental 
houses, ventilation, kitchen, toilet, water tap connection, 
drinking water, gas consumption, motorable access, high 
school educated , graduates and postgraduates. Kachcha (non-
metalled) drainage (23) is positively correlated with RBC type 
of house and population density per room. A great majority of 
correlation of this variables go in negative. Residential areas 
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without drainage (24) has positive correlation with low income 
household, very low income household, BTC construction, 
house area 100-200 square yards, house area below 100 square 
yards, trodden and foot-path like access and population density 
per room. Houses connected with motorable access (25) is 
positively correlated with high income, medium income, house 
area above 300 square yards, house area 200-300 square yards, 
RC construction, ventilation, toilet, water tap, drinking water, 
gas connection, metalled drainage, high school educated, 
graduates and postgraduates. Accessibility for cycle and 
rickshaw (26) is positively correlated with house density per 
hectare, household per hectare, and population density per 
room. Trodden and foot-path like accessibility (27) is 
positively correlated with very low income households, house 
area below 100 square yards and absence of drainage. 
Population density per ward (28) has positive 
correlation with house density per hectare, household per 
hectare and population density per house. House density per 
hectare (29) is positively correlated with separate kitchen, 
cycle - rickshaw like access, population density per ward and 
household per hectare. Household per hectare (30) has positive 
correlation with kitchen, cycle-rickshaw access, population 
density per ward and house density per hectare. Population 
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density per house (31) has positive correlation with population 
density per ward and population density per room. Population 
density per room (32) is positively correlated with house area 
100-200 square yards, coal consumption, non-metalled 
drainage, without drainage and cycle-rickshaw access. Per cent 
of working population (33), an important demographic as well 
as economic parametre is positively correlated with high 
income, medium income, house area 200-300 square yards, 
RCC construction and high school educated. Social as well as 
educational variables are strongly correlated in positive with 
high income and medium income. High school educated (34) 
has positive correlated with high income household, medium 
income household, house area above 300 square yards, house 
area 200-300 square yards, RCC construction, proper 
ventilation, toilets, water tape connection, drinking water 
consumption, gas facility and graduates and post-graduates. 
Graduates (35) is positively correlated with high income, 
medium income, house area above 300 square yards, house area 
200-300 square yards, RCC construction, ventilation, toilets, 
water tape, drinking water, gas facility, metalled drainage, 
motorable access, high school educated and post-graduates. 
Positive correlation of the last individual variable of education 
such as post-graduates and professionals (36) are high income 
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household and medium income household, house area above 
300 square yards, house area 200-300 square yards, RCC 
construction, proper ventilation, toilets, water tape connection, 
drinking water, cooking gas facility, metalled drainage, 
motorable access, high school educated and post-graduates and 
professionals. 
4 3 FACTOR STRUCTURE 
Residential characteristics of 37 wards of Bhagalpur 
Municipal Corporation with the help of 36 variables have been 
observed here. All these factors yield five major factors which 
together account 72.12 per cent of total variance in the 
residential characteristics of Bhagalpur City (Table 4.2). An 
examination of the rotated factor loading (Table 4.3 to 4.7) 
rendered them to be labeled as dimensions of income and 
education, amenities and infrastructure, material and housing 
condition, crowding and congestion, and owner occupancy. 
Regarding the contribution of these factors to the explanation 
of total variance it is found that income and educational status 
explain 34.49 per cent, material and housing conditions 9.28 
per cent, crowding and congestion 9.01 per cent and owner 
occupancy 8.37 per cent respectively. 
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Table 4.2 Residential Environment of Bhagalpur City 
S.No. Factor Per cent of total variance explained 
1. Income and Education 34.49 
2. Amenities and Infrastructure 10.97 
3. Material and Housing Condition 09.28 
4. Crowding and Congestion 09.01 
5. Owner Occupancy 08.37 
Per cent of total variance 72.12 
These pairs of five major factor has close conformity 
with the residential congregation of the cities of the third 
world countries in general and those of India of particular. In 
the first class towns of India residential structure and its 
sectoral distribution become more complex. In due course of 
examination of these factors, five pairs of factors have been 
observed, which is mainly applied to demarcate the area of its 
dominance. Here first and the foremost pair of factors show 
the socio-economic status of urban people, while second 
important factors , emerge as combination of amenities of 
houses and its connection with infra-structural network is of 
socio-cultural significance. Combinations of housing materials 
and housing conditions which rank, third in order , and 
crowding and congestion fourth in order, are of environmental 
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importance in urban residential perspective, while fifth, 
comparatively less important set of factor is related to the 
status of the houses such as ownership. It should also be 
emphasized that the last factor is again of socio-economic 
nature in one way or the other. Here interpretation of all the 
above mentioned set of factors are complex and needs caution, 
so that it has separately been discussed below under their 
respective headings. 
4.3.1 Factor 1: Income and Education 
This factor is closely identified as high income and high 
education, which explains 34.49 per cent of the total variance. 
The nature of this factor is clearly recognized by the high 
loading of three income variables and three educational 
variables (Table 4.3). It is due to the higher income and higher 
education, amenities and infrastructure also show high loading. 
Contrary to that, lower order variables of almost each subsets 
are negatively loaded. This shows that the area is economically 
prosperous and educationally advance. 
The higher status is associated with the positive sign of 
the variables representing high level of socio- economic 
well-being. 
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Table 4.3 Income and Education: 
Variables Factor Loading 
Income 
1. Per cent high income households (Rs. 10,000 p.m.) .74082 
2. Per cent medium income households ( Rs. 5,000- 10,000 p.m.) .84947 
3. Per cent low income households (Rs. 2500-5000 p.m.) -.05670 
4. Per cent very low income households ( Rs. 2500 p.m.) -.93103 
Area of houses 
5. Per cent households with area above 300 s.q. yards .67482 
6. Per cent households with area above 300 s.q. yards .87359 
7. Per cent households with area 200-300 s.q. yards -.11172 
8. Per cent households with area 100-200 s.q. yards -.94137 
Materials 
9. Per cent of RCC construction .7626 
10. Per cent of RBC construction -.20342 
11. Per cent of brick tile construction -.65892 
12. Per cent of Mud-thatched construction -.65225 
Status of Houses 
13.Per cent of owner occupied houses -.14210 
14.Per cent of rental houses .18317 
Amenities 
15.Per cent households with proper ventilation .43587 
16.Per cent households with separate kitchen .43444 
17.Per cent households with separate toilets .86321 
18.Per cent households with water tap connection .86809 
19.Per cent households with drinking water connection .37017 
20. Per cent households with gas connection .72803 
21. Per cent households with coal consumption -.04145 
Infrastructure 
22.Per cent houses connected with covered drainage .64620 
23.Per cent house connected with open drainage -.18629 
24. Per cent houses without proper drainage -.70431 
25.Per cent houses linked with motorable roads .72906 
26.Per cent houses linked with cycle-rickshaw roads -.33619 
27. Per cent houses linked with footpath access -.55954 
Population and Density 
28. Population density of wards -.05146 
29.House density per hectare .19938 
30.Households per hectare ,17398 
31. Population density per household -.19675 
32. Population density per room -.28836 
33. Per cent of working population .43129 
Educational Level 
34.Percentof school educated .83209 
35.Per cent of graduates .74692 
36.Per cent of postgraduates and professionals .73452 
Per cent of total variance 34.49 
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The highest positive loading is represented by, per cent 
of houses with area 200-300 square yards (.87359) per cent of 
households with separate water tap connection (.86809), the 
factors of very high positive loading are per cent of households 
with separate toilets (.86321) per cent of medium income 
households (.84947), per cent of high income households 
(.83209), RCC group of houses (.76260), per cent of houses 
covering area above 300 square yards (.76482), per cent of 
graduates (.74692), percent of postgraduates (.63452), per cent 
of gas consuming households (.72803), per cent of households 
connected with motorable roads (.72906), and per cent of 
households linked with covered drainage (.64620). A part from 
above mentioned variables, moderately positive loading are, 
per cent of households with proper ventilation (.43587), 
separate kitchen (.43444) and per cent of working population 
(.43129). 
Here variables representing lower status are negatively 
loaded. Factors such as per cent of houses with area less than 
100 square yards (-.94137) and per cent of very low income 
households (-.93103) and per cent of households without 
drainage (-.70431) are highly loaded in negative. Another 
negatively loaded variables are per cent of brick-tile (brick 
walled and tile roofed) houses (-.65892), per cent of mud-
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thatched (huts) houses (-.65225) and per cent of houses linked 
with footpath access (-.55954). 
These are some of the variables showing poor conditions 
of any residential structure which is highly correlated and are 
approximately negligible on this factor. 
It could be observed from this, that higher the income 
and education, higher is the residential conditions. Here two 
variables of income i.e. high income and medium income, both 
highly loaded positive and three variables of education i.e. 
high school educated, graduates and postgraduates again 
loaded positively high frames a distinguished type of 
residential area which is equipped with housing amenities and 
infrastructure. These houses are mainly spacious and of RCC 
type. Percentage of working population is also moderately 
high on this factor which is a typical feature of cities in the 
developing countries and reflects a differential patterns of 
fertility behaviour of different strata. Due to higher income 
and higher education, higher level of amenities and 
infrastructure such as gas consumption, drinking water, 
motorable access, separate kitchen and toilets are available in 
the area which is loaded positively high on this factor. 
Each of the five major factor, which together explain 
more than 72 per cent of the total variance has further been 
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classified into five categories for indexing purpose and to show 
areal distribution of these factors. Here 1.5 and above show 
very high concentration, 0.5 to 1.5 show high concentration, 
0.5 to -0.5 show moderate concentration, -0.5 to -1.5 show low 
concentration and -1.5 and below show very low concentration 
of the factor. Very high concentration posses more than 80 per 
cent, high concentration is 60 to 80 per cent, moderate 
concentration has 40 to 60 per cent, low concentration have 20 
to 40 and very low 40 per cent density of any particular factor. 
A close examination of Fig. 4.1 reveals that its high 
score is concentrated in eastern half of Bhagalpur city, where 
Anandgarh, Tilkamanjhi, Bhikhanpur, and Shujaganj very high 
density while other surrounding wards such as Khanjarpur, 
Court Area, Khalifabagh, Dickson Road, and Mundichak are 
highly scored on this factor. The area east from Mandroja to 
eastern part of housing colony (Anandgarh), excluding wards 
of northern fringe namely Barari, Mayaganj, Mansoorganj and 
Manikpur, with Brahpura a single ward of south-eastern fringe, 
forms a continuous belt of this type of houses. The only ward 
in the rest of the city highly scored is Champapuri in the 
extreme waste. This total settlement with high score can 
further be divided into two categories of old and new 
settlements are housing colony and Anandgarh, Tilakmanjhi, 
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Court Area, and Bhikhanpur. These areas relatively newer and 
occupied by highly qualified officials, doctors, and 
educationist of the city are planned with criss-cross road 
networks. Residents of these areas are highly qualified with 
their high earnings. While other wards such as Dickson Road, 
Mundichak, Shujaganj and Marwari Tola and comprising CBD 
of Bhagalpur and Champanagar, a western core of industrial 
region are very old and grossly planned. Main roads are all 
time crowded, lanes are relatively narrow and curved. 
Differences between older and newer part of this high income 
and education factor is that newer settlement dominate in terms 
of highly educated salaried officials, whose houses are 
spacious, single storied, eco-friendly, acquainted with 
residential amenities, infrastructure and other facilities. 
Another feature of this types of settlement is that the houses 
are exclusively for residential purposes. Here elite class people 
of the city, with the application of money and influence in the 
government departments achieve maximum benefits in 
establishing satisfactory urban residential environment. While 
on the other hand older settlements have frequency of multi-
storied buildings, front side of which is used for commercial 
purposes rear portion for storage and upper floor for rental, 
official or residential purposes are compact, congested and 
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multi-functional. Due to intensive economic activity in 
commerce, business and industry, income per family is high 
and residential conditions are also relatively better than any 
other parts of the city. And if economic conditions are good, 
residential and particularly housing condition ultimately 
becomes descent. But the outer environment is not as good as 
it is in the newer areas of Anandgarh, Tikamanjhi and 
Bhikhanpur where people are generally engaged in quaternary 
activities. This commercial belts of CBD and industrial core 
of Champapuri are crowded with people and traffics, polluted 
in terms of air and water and rejuvenation of buildings are a 
common sight, which is almost absent in newer settlements. So 
that it could be extracted that it is not only income but 
education and its associated activities (such as quaternary 
activities) also play vital role in establishing a clean and 
quality environment. For example, income of the people living 
in CBD of Marwaritola and Shujaganj and in industrial core of 
Champapuri are higher, but their residential quality is not 
better than the people living in Bank colony, Anandgarh, 
Housing colony, Tilkamanjhi, Bhikhanpur and Court Area 
(appendices III & IV). 
The medium concentration of the income and education 
factor is found mainly in the western industrial pocket of 
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Nathnagar (PTS), Narga, Nasrakhani and Kabirpur. These are 
the pockets in the vacinity of the silk and textile manufacturing 
belt so that business and commercial activities take place in 
this zone. These areas are occupied by poor condition houses 
with low grade amenities and infrastructure. Secondly, 
concentration of moderate score are found in four different 
areas such as Barahpura and Mandroja in the east and centre, 
and Mohdinagar in the south. 
Low concentration of these factor is dominantly found in 
south Bhagalpur except Mohdinagar. Other concentration on 
this factor is found along the marginal areas of the city such as 
Barari and Mayaganj in the east, Companybagh, Maniksarkar, 
Sarai and Urdubazar in the centre, and Madninagar and 
Tantitola in the west. 
Very low concentration on this factor is seen in three 
areas of Parbatti, Sahebganj and Maulanachak. In these areas 
commercial activities hardly takes place at any level. It is 
devoid of any degree of habitable condition because, even the 
basic amenities and infrastructure are almost non-existent. 
These are very poor areas which is regarded as the worst type 
of slums found in the city. 
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4.3.2 Factor 2: Amenities and Infrastructure 
This factor is recognized as poor housing category. It 
explains 10.97 per cent of the total variance. Many parameters 
of infrastructure and amenities are negatively loaded here. It 
means the factor shows the lack of amenities and infrastructure 
throughout the city. Unlike, other variable indicating low 
housing conditions are positively correlated on this factor. The 
factor which has highest positive loading is small area of 
houses i.e. 100-200 square yards. Second highest positive 
loading is shown by low income. Both these factors are 
reciprocal and interdependent. Other variables which have 
positive loading, and show the housing conditions ,are 
population density per room which is high, trodden footpath 
access and Kachcha (unmetalled) drainage both moderately 
scored (Table 4.4). The variables positively correlated with 
this factor are per cent of houses with area 100-200 square 
yards (.81658), per cent of low income households (.75590), 
population density per room (.55782), per cent of households 
connected with foot-path and trodden access (.47087) and per 
cent of houses linked with kachcha drainage (.35908). The 
variables negatively correlated with this factors are per cent of 
houses linked with Pacca drainage (-.55887), per cent of 
households with drinking water facility (-.54805), per cent of 
households with motorable access (-.39844), per cent of houses 
with area above 300 square yards (-.38253) and per cent 
of with gas facility (-.36840). This dimension unravel that 
small houses are due to the low income of the residents. The 
number of persons per room is also high, which indicates that 
several members reside in the same room. These houses seems 
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Table 4.4 Amenities and Infrastructure: 
Variables Factor Loading 
Income 
1. Per cent high income households (Rs. 10,000 p.m.) -.34859 
2. Per cent medium income households ( Rs. 5,000- 10,000 p.m.)-.23683 
3. Per cent low income households (Rs. 2500-5000 p.m.) .75590 
4. Per cent very low income households ( Rs. 2500 p.m. ) -.07527 
Area of houses 
5. Per cent households with area above 300 s.q. yards -.38253 
6. Per cent households with area above 300 s.q. yards -.26942 
7. Percent households with area 200-300 s.q. yards .81658 
8. Percent households with area 100-200 s.q. yards -.13029 
Materials 
9. Percent of RCC construction -.19980 
10. Per cent of RBC construction .36738 
11. Per cent of brick tile construction -.01927 
12. Per cent of Mud-thatched construction .14794 
Status of Houses 
13.Per cent of owner occupied houses -.11714 
14.Per cent of rental houses .02021 
Amenities 
15.Per cent households with proper ventilation -.28317 
16. Per cent households with separate kitchen -.15579 
17. Per cent households with separate toilets -.25793 
18.Per cent households with water tap connection -.26289 
19.Per cent households with drinking water connection -.54805 
20.Per cent households with gas connection -.36840 
21.Per cent households with coal consumption -.04935 
Infrastructure 
22. Per cent houses connected with covered drainage -.55887 
23.Per cent house connected with open drainage .35908 
24. Per cent houses without proper drainage .45515 
25. Per cent houses linked with motorable roads -.39844 
26. Per cent houses linked with cycle-rickshaw roads -.05949 
27. Per cent houses linked with footpath access .47087 
Population and Density 
28.Population density of wards .04981 
29.House density per hectare -.05985 
30.Households per hectare -.05641 
31. Population density per household .04320 
32. Population density per room .55782 
33. Per cent of working population .10636 
Educational Level 
34.Percentof school educated -.00811 
35.Per cent of graduates -.21067 
36.Per cent of postgraduates and professionals -.23506 
Per cent of total variance 10.97 
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be congested and devoid of appropriate amenities and 
infrastructure. Pacca drainage and drinking water facilities are 
negatively loaded. A part from that, motorable roads, gas 
connectivity and houses built in area above 300 square yards 
are also negatively associated with this factor. In actual sense 
this factor shows the habitable environment of the city. This 
factor further reveals that which area is most backward which 
is relatively less backward and which one is in a better 
condition as well as in an advantageous state. The factor play 
vital role in identifying the quality categories of the 
residential structure. 
The spatial distribution of factor 2 is illustrated in 
fig. 4.2. This type of houses are mainly concentrated in the 
fringe areas of the city. It is highly concentrated all along the 
northern margin of the city, in the south-western corner and on 
the western margin of south Bhagalpur. This category of 
houses are highly and moderately concentrated in the whole of 
southern Bhagalpur and western half of Bhagalpur excepting 
few pockets in the west. It is mainly stretched over northern 
half of east Bhagalpur, comprising Mayaganj and Maniksarkar. 
These settlements starting from Sahebganj in the west to 
Mayaganj in the east, Champanala in the west, Maulanachuk 
and Aliganj in the south, and several interior wards such as 
Sarai, Urdubazar, Aasanandpur and Nasratkaani are sub 
standard villages which have recently been included in the 
municipal area. These areas are dominated by slum like 
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settlements. Low grade daily wagers and low income people 
install small houses either in the surrounding of high income 
residential areas or in the out-skirts of the city. Rural migrants 
come to the city to muster their labour, in the first phase they 
live in jhuggies (huts) and in second, built houses on a cheep 
and easily available land. These wards are devoid of even basic 
necessities of drinking water, motorable roads, and sewage 
system . Houses built of brick and locally available material 
dominates. The interior wards namely Sarai, Asanandpur and 
Nasratkhani are low lying areas which have been occupied by 
the same class people, because of remaining vacant till recent 
past. Labour class of western sector work in the silk and loom 
industries of Nathnagar and Champanagar. Workers of 
Mayaganj, Mansoorganj and Manikpur are generally city 
servers. Another low income grade segment of Bhagalpur is a 
large chunk of land in the south, where commercial and 
transportation workers dominate. Except Mohdinagar, 
Kamalnagar colony and Bagbari, whole of south Bhagalpur is 
dominantly inhibited by low income group habitants, which is 
highly concentrated in Maulanachak and Aliganj. Otherwise its 
distribution in remaining wards of south Bhagalpur are 
moderate. Highly and moderately loaded variables on this 
factors show the houses erected by the city servers, which have 
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low level of education, limited and meager resources as well as 
high degree of crowding. In the absence of other basic 
necessities and infrastructure, these areas, in due course of 
time have become repositories of houses, where mosquitoes 
and diseases are rampant. 
Companybagh is exceptionally high on this factor, 
because it covers one of the worst slum of the city known as 
Pankha Toli, where daily wagers , unskilled and household 
women labours are found. This area is also known for dirtiness, 
crime and chaos in the city. As a whole it is observed that this 
type of area, severely deprived of habitable conditions, covers 
almost one-fourth of the city and partially it is found in more 
than half of the city. 
By comparison, wards that score high negative on this 
factor are those which comprise of new colonies both planned 
and semi-planned. In eastern Bhagalpur this score can be 
identified in Anandgarh, Tilkamanjhi and Bhikhanpur and it 
coincident with business hub of the city. Such as Khalifabagh, 
Mundichak, Marwaritola, etc. As mentioned earlier that 
amenities and infrastructure have negative association on this 
factor. Therefore, the negative score on this factor indicate the 
presence of amenities and infrastructure. It can be observed 
from the figure that in wholesome only three wards such as 
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Anandgarh, Tilkamanjhi and Bhikanpur are partially in lack of 
the satisfactorily level of amenities and infrastructure. Further 
it is noticed that in seven wards namely Court Area, 
Khalifabagh, Barahpura, Mundichak, Shujaganj, Marwaritola 
and Nathnagar run in short of amenities and infrastructure are 
found at low level. This low level shortage may roughly be 
estimated to be one-fourth of the total. Above mentioned both 
the categories comprising almost one-fourth of total 
households of Bhagalpur city stretched primarily over eastern 
region is dominated by eco-friendly elite area of the 
educationist as well as bureaucrats on the one hand and 
business class high income group of CBD on the other. Thus it 
is inferred from the above discussion that the major part of the 
city, approximately three fourth of the total areas run in short 
of amenities and infrastructure. While greater half of the city 
is in acute shortage of the necessities. It has been also noticed 
by the author during the survey that almost one-fourth 
residential area is far from the introduction of these amenities 
and facilities. They are devoid of even basic minimum needs of 
drinking water, proper access and any level of drainage. 
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4 .3.3 Factor 3: Material and Housing Conditions 
This is the third rank factor which explains 9.28 per cent 
of the total variance. On the basis of positive and negative 
loading and its inter-relationships, the factor is recognized by 
the material and housing conditions. It is mainly built of RBC 
type of houses where coal is massively consumed as kitchen 
fuel. The highest positive loading is shown by coal 
consumption (.82574) followed by RBC type of construction 
(.65431) (Table 4.5). Other positively loaded variables are 
kachcha drainage (.38207) and cycle rickshaw like roads 
(.38103). All the feature of high class residential areas of 
factor 1 are in negative here. For example, houses built in area 
above 300 square yards (-.42809), RCC type of houses 
(-.42782), per cent of postgraduates (-.39481) (Table 4.5). per 
cent of graduates (-.38968) and per cent of high income 
households (-.36779) are all scored in negative. 
Here important thing is worthy of mention is the absence 
of drinking water, a basic essence of mankind. Drinking water 
is absent in low class residential areas too, but in medium class 
residential areas it is relatively less acute. Foot-paths and 
trodden roads (-.37117) are marginally loaded in negative, 
which is found moderate in low class residential areas of 
factor 2. Density of population per room is marginally 
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Table 4.5 Material and Housing Condition: 
Variables Factor Loading 
Income 
1. Per cent high income households (Rs. 10,000 p.m.) -.36779 
2. Per cent medium income households ( Rs. 5,000- 10,000 p.m.) .15845 
3. Per cent low income households (Rs. 2500-5000 p.m.) -.07456 
4. Per cent very low income households ( Rs. 2500 p.m. ) -.00979 
Area of houses 
5. Per cent households with area above 300 s.q. yards -.42782 
6. Per cent households with area above 300 s.q. yards .01673 
7. Percent households with area 200-300 s.q. yards .20721 
8. Per cent households with area 100-200 s.q. yards .09160 
Materials 
9. Per cent of RCC construction -.42809 
10. Per cent of RBC construction .65431 
11. Per cent of brick tile construction .13283 
12. Per cent of Mud-thatched construction -.00576 
Status of Houses 
13. Per cent of owner occupied houses -.03876 
14. Per cent of rental houses .18371 
Amenities 
15.Per cent households with proper ventilation -.32759 
16. Per cent households with separate kitchen -.06633 
17.Per cent households with separate toilets -.29506 
18. Per cent households with water tap connection -.33290 
19.Per cent households with drinking water connection -.47419 
20.Per cent households with gas connection -.30649 
21. Per cent households with coal consumption .82574 
Infrastructure 
22.Per cent houses connected with covered drainage -.12048 
23.Per cent house connected with open drainage .38207 
24. Per cent houses without proper drainage -.07786 
25.Per cent houses linked with motorable roads .07041 
26. Per cent houses linked with cycle-rickshaw roads .38103 
27. Per cent houses linked with footpath access -.37117 
Population and Density 
28. Population density of wards -.05033 
29.House density per hectare .05797 
30.Households per hectare .05601 
3 1. Population density per household -.01478 
32. Population density per room .32705 
33.Per cent of working population .01967 
Educational Level 
34.Percentof school educated -.29784 
35.Per cent of graduates -.38967 
36. Per cent of postgraduates and professionals -.39481 
Per cent of total variance 09.28 
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negative (-.32705) which is highly positive on factor 2. On the 
basis of above mentioned comparison with low grade 
residential area, in association with the absence of feature 
found in high class residential areas of factor 1, it could be 
inferred that the areas denoted by factor 3 locates the medium 
quality residential areas found in Bhagalpur city. In this class 
of residential zones, per cent of houses with proper ventilation 
(-.32759) and per cent of houses with water tap connection 
(-.33290) are loaded marginally in negative. In this type of 
residential structure inter-mixture of high category and low 
category houses with their increasing and decreasing degree 
are found. But in actual sense the dominance of medium class 
houses built of RBC type with their coal consuming habit is 
seen throughout the city. 
The distribution of factor 3 shown in fig. 4.3 project and 
interesting combination of areas. Very high score is found in 
Sarai. Concentration of this type of houses are high in 
Maniksarkar, Mandroza, Urdubazar, Asanandpur, and 
Companibagh. Its high concentration in south Bhagalpur is 
found in the wards lying between Mirjanhat Road and Baunsi 
Road. These are the areas of Mirjanhat, Hussainabad, 
Sikanderpur and Mujahidpur. Another ward of high 
concentration is Ishakchak. Remaining part of south Bhagalpur 
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is moderately covered by this type of houses. Western half of 
the west Bhagalpur, and northern wards of east Bhagalpur 
including interior wards namely Court Area and Khlifabagh are 
moderately occupied by middle class houses. It is found almost 
all over the city, except in the central CBD of Shujaganj, 
Marwaritola and Mundichak and newly settled colonies of 
Anandgarh, Tilkamanjhi and Bhikhanpur in the east. 
Khanjarpur and Brahmpura in association with Mundichak, 
Shujaganj and Marwaritola keep marginal concentration of 
medium grade houses. With the help of fig. 4.3 it is observed 
that middle class houses are in the surroundings of high class 
CBD except in the east. Secondly, central zone of high 
concentration of the west and high class residential 
concentration of the east. Roughly same type of pattern is 
maintained by south Bhagalpur. 
The total area highly and moderately covered on this 
factor is dominated by medium class residence constructed of 
RBC type of material. But the construction materials are better 
than the substandard materials used in low class residences. 
This type of houses are primarily owned by the people engaged 
in medium class business, commerce and transportation related 
activities of the city. 
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In central zone of high concentration of medium class 
houses, people are mainly involved in educational activities. 
Because Companybagh and Asanandpur posses major 
educational centers of Bhagalpur University, where employees 
of the university built houses for residential and rental 
purposes in the surrounding wards of the university. The wards 
primarily associated with this activity are Companybag, Sarai, 
Urdubazare and Asanandpur. Maniksarkar and Mandroja are 
transitional wards between educational and business zones, so 
that they are also high on this factor. Sarai is substandard, 
which provides slum like residential houses to the students and 
low grade employees on low rents. And there is a tendency to 
built more rooms in houses for rental purposes, which is some 
times the sole source of family income. It should be noted here 
again that high grade ( 'A' grade) teaching staff of the 
university prefer to reside Primarily in Tilkamanjhi, 
Bhikanpur, Anandgarh, Mohdinagar and other parts of the city. 
The southern sector of high concentration of medium 
class houses are almost between the two major roads of Baunsi 
Road and Mirjanhat Road. Along both side of the two roads, 
different type of shops and work-shops are lined. Front side of 
houses are used for business and shopping purposes, rear side 
for storage and godowning and upper floors or interior portion 
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for residential uses. Building along the roads are generally 
double storied while in the back it is single storied. Ishakchak 
is partially occupied by 'B ' grade railway employees quarters 
and partially by medium class and low class residential houses 
of those who are engaged in diversified type economic 
activities. 
The moderate distribution of this type of houses are 
found in the greater half of the western Bhagalpur which is 
dominated by the silk and loom industries, in the outer wards 
of the south Bhagalpur which is dominated by the people of 
diversified activities and in the northern wards of east 
Bhagalpur which surrounds the high class residential areas in 
the east and CBD zone in the center. The low distribution of 
medium class houses are in the CBD zone of Mundichak, 
Shujaganj and Marwaritola, and Khanjanpur and Brahpura. The 
very low concentration of this type of houses are in the most 
high grade residential segment of the city in the east, 
Anandgarh, Tikamanjhi and Bhikhanpur which is newly settled 
and planned. 
4.3.4 Factor 4: Crowding and Congestion 
This is the fourth rank factor which accounts 9.01 per 
cent of the total variance. Factor 4 explains the crowding and 
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congestion of the city. Three most important loading of the 
factor are associated with the density of households and the 
density of population in the city. The three important 
positively scored variables are households per hectare 
(.91086), house density per hectare (.89722) and population 
density per ward (.58290). Other important variable which is 
marginally loaded in positive is per cent of households 
connected with cycle-rickshaw like accessible roads (.33519). 
Fifth and the only variable found in negative is the per cent of 
households with proper ventilation (-.50011). This type of 
households are moderately scored in negative. Combined effect 
of all the above mentioned variables show the crowding and 
congestion of different wards of the city (Table 4.6). 
The highest crowding is experienced in the order parts of 
the city, for example, Nathnagar-Champanagar in the west and 
CBD zone in the centre, Shujaganj nucleus of the CBD show 
the climax of the concentration of factor 4, from where it 
decreases outwards. 
The high concentration of households also unravels the 
frequency of tall buildings, lack of open spaces in the wards 
and the multifarious use of households., due to lack of land 
area for further expansion, house are erected vertically. 
Because of being CBD and close to the Bhagalpur railway 
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Table 4.6 Crowding and Congestion: 
V a r i a b l e s F a c t o r L o a d i n g 
Income 
1. Per cent high income households (Rs. 10,000 p.m.) 
2. Per cent medium income households ( Rs. 5,000- 10,000 p.m.) 
3. Per cent low income households (Rs. 2500-5000 p.m.) 
4. Per cent very low income households ( Rs. 2500 p . m . ) 
Area of houses 
5. Per cent households with area above 300 s.q. yards 
6. Per cent households with area above 300 s.q. yards 
7. Per cent households with area 200-300 s.q. yards 
8. Pe rcen t households with area 100-200 s.q. yards 
Mater ia l s 
9. Per cent of RCC construction 
10.Per cent o fRBC construction 
11. Per cent of brick tile construction 
12. Per cent of Mud-thatched construction 
Status of Houses 
13.Per cent of owner occupied houses 
14. Per cent of rental houses 
Ameni t i e s 
15. Per cent households with proper ventilation 
16. Per cent households with separate kitchen 
17. Per cent households with separate toilets 
18.Per cent households with water tap connection 
with drinking water connection 
with gas connection 
with coal consumption 
19. Per cent households 
20. Per cent households 
21 . Per cent households 
Infras truc ture 
22. Per cent houses connected with covered drainage 
23.Per cent house connected with open drainage 
24. Per cent houses without proper drainage 
25.Per cent houses linked with motorable roads 
26. Per cent houses linked with cycle-rickshaw roads 
27. Per cent houses linked with footpath access 
Populat ion and Densi ty 
28. Population density of wards 
29. House density per hectare 
30.Households per hectare 
3 1. Population density per household 
32. Population density per room 
33. Per cent of working population 
Educat iona l Level 
3 4 . P e r c e n t o f school educated 
35.Per cent of graduates 
36.Per cent of postgraduates and professionals 
02519 
15826 
.14134 
.03281 
.14483 
.09495 
.04356 
.01725 
.02081 
.29376 
.28024 
.07540 
.19825 
.15657 
.50011 
.10670 
.06301 
.00451 
.23159 
.18565 
.26735 
.13045 
.01286 
.15360 
.30876 
.33519 
.09739 
.58290 
.89722 
.91086 
.25907 
.21289 
.29379 
.19922 
.18900 
.01474 
Per cent of total variance 09.01 
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junction, Shujaganj is in a most advantageous station, where 
number of descent shops, wholesale counter and hotels are 
nucleated. Shops of costly items, fashionable goods and 
medicines are concentrated in Marwaritola. These are the 
reason why households are high rented in Shujaganj and 
adjacent wards, where buildings are taller than any other wards 
of this chapter. High density wards of Dickson Road, 
Shujaganj, Marwaritola, Mandroja and Tatarpur are very old 
settlements and houses older than eighty to hundred years are 
frequent, some of them are not properly ventilated and are old 
style, dark, congested and not fit for residential uses. Though 
the settlement is old and grossly planned, lanes are winding 
and narrow, so that three sides of the walls of each house, 
touches the walls of other houses. In this situation chances of 
opening of ventilation is minimized up to seventy five per cent. 
And only option left are the road-facing front side of the 
houses. This is an important feature of the old settlement of 
Indian cities, where due to the absence of proper ventilation in 
the houses, it becomes uninhabitable. It is due to the reason of 
ventilation deficiency, the houses or rooms of houses remain 
inconvenient for residential uses. 
Here one of the notable point is the fact that higher 
the density of houses and households ,higher is the degree of 
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unventilated houses in the older set climax of the concentration 
of factor 4 from where it decreases outwards. 
Here one of the notable point is the fact that higher the 
density of houses and households, higher is degree of 
unventilated houses in the older settlements of the city. The 
population density is high on this factor, which disclose the 
crowding situation of the city. The density of population and 
the density of houses and households are positively correlated 
on this factor. 
A close examination of fig. 4.4 shows that other very 
high concentration of factor 4 is in Nathnagar and Champapuri 
in the west of Bhagalpur. Both these two wards are the 
industrial hub of the Bhagalpur city. Third very high scored 
ward is in the middle of extreme north , known as 
Maniksarkar, where mixed types of houses with the dominance 
of low income grade houses are found. This settlement is again 
a very old settlement of the city, houses are dilapidated and 
substandard, lanes are narrow and undulating, small sized 
houses touching each other and high population density is 
features of this ward. Other notable point about the ward is the 
high degree of residential nature. The ward does not possess 
economic and industrial staminate as it is found in the case of 
Shujaganj, Nathnagar and Champanagar. 
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The high score on this factor is found in four wards 
namely Mandroja, Dickson Road, Marwaritola and Tatarpur in 
the centre, in two wards Hussainabad and Sikandarpur in the 
south and in one ward, Tantibazar in the west. Moderately 
scored wads, on this factor are mainly surrounding wards of 
the central high and very high scored wards. Three such type of 
wards are found in the surrounding of western very high scored 
zones and two wards are found on the northern fringe of the 
east. All the wards which have low density of population in 
general, and low density of households in particular where 
open-spaces, ponds, orchards and agricultural lands still exist, 
are newly settled areas of the city. They are normally outer 
fringe areas, and have been included in the municipal area in 
the recent decades. Only Court Area is in the interior, which is 
known as court area, because of being dominated by judicial 
offices of the government rather than the residential houses. 
The lowest concentration on this factor is experienced in 
Anandgarh and Khanjarpur. A section of Khanjarpur (Chhoti 
Khanjarpur) is inhibited by doctors and paramedics and rest is 
covered by Sandy's Compound, a pavilion as well as race-
course. More than half of Anandgarh is still vacant and are 
occupied by ponds, palm trees and barren lands. In general old 
settlements are more crowded, congested, densely houses and 
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devoid of open spaces than the comparatively newer settlement 
of the city. 
It could also be inferred from the map that a level of 
concentric zonation is present in the city structure. Extreme 
degree of territorial stress in the centre and CBD surrounding 
followed by decreasing order of density and congestion 
outward is experienced in this city. And except western 
industrial court outskirts are comparatively less dense. 
In south, Kabirpur and Sikandarpur are again highly 
crowded and congested due to the locational factor of being 
between the two parallel road along both side of which is used 
for commercial purposes. Contrary to that newer and outer 
areas are comparatively less densely settled as well as less 
densely populated. 
The wards where least crowding and congestion is 
experienced are Anandgarh and Khanjarpur. Other wards 
having less density and less territorial stress are high class 
planned residential segment of the south-east known as Court 
Area, Tilkamanjhi and Brahpura. While same type of low 
congested areas are the wards of north-west namely 
Companybagh, Sahebganj, Nasratkhani and Narga, and wards 
of south Bhagalpur such as Aliganj, Mirjanhat and 
Mohdinagar. 
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4.3.5 Factor 5: Owner Occupancy 
Factor 5 emerges as one identifying the dimension of 
housing status, which account 8.37 per cent of the total 
variance. This factor show the dominance of mud-thatched 
(huts) and brick-tile houses. The most common feature on this 
factor is that the houses are owner occupied and these houses 
are mainly used for residential purposes are scored on this 
factor. Table 4.7 shows that variables with positive factor 
loading on this dimensions are, owner occupied houses 
(.79065), mud-thatched houses (.41100) and brick-tile 
houses(.32312). 
Variables with negative factor loading are, rental houses 
(-.77737), kitchen (-.53140), population density per houses 
(-.48591) population density per ward (-.42576) and population 
density per room (-.33312). This factor reveals the sparsely 
populated and sparsely housed dimension of the city. On this 
factor there is dominance small and sporadically distributed 
houses made up of locally available substandard material. This 
type of settlements are of very new and have been occupied by 
the daily wager like newly immigrants of the city. Some of 
them live with their small nuclear families, while many other 
have left their family members in the native villages and only 
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Table 4.7 Status and Housing Material: 
Variables Factor Loading 
yards 
yards 
Income 
1. Per cent high income households (Rs. 10,000 p.m.) 
2. Per cent medium income households ( Rs. 5,000- 10,000 p.m.) 
3. Per cent low income households (Rs. 2500-5000 p.m.) 
4. Per cent very low income households ( Rs. 2500 p.m.) 
Area of houses 
5. Percent households with area above 300 s.q. yards 
6. Per cent households with area above 300 s.q. yards 
7. Per cent households with area 200-300 s.q. 
8. Per cent households with area 100-200 s.q. 
Materials 
9. Per cent of RCC construction 
10. Per cent of RBC construction 
11. Per cent of brick tile construction 
12. Per cent of Mud-thatched construction 
Status of Houses 
13.Per cent of owner occupied houses 
14.Per cent of rental houses 
Amenities 
15.Per cent households with proper ventilation 
16.Per cent households with separate kitchen 
17. Per cent households with separate toilets 
18. Per cent households with water tap connection 
19. Per cent households with drinking water connection 
20.Per cent households with gas connection 
21. Per cent households with coal consumption 
Infrastructure 
22. Per cent houses connected with covered drainage 
23.Per cent house connected with open drainage 
24. Per cent houses without proper drainage 
25. Per cent house.>; linked with motorable roads 
26. Per cent houses linked with cycle-rickshaw roads 
27. Per cent houses linked with footpath access 
Population and Density 
28. Population density of wards 
29.House density per hectare 
30.Households per hectare 
3 1. Population density per household 
32.Population density per room 
33. Per cent of working population 
Educational Level 
34.Percentof school educated 
35.Per cent of graduates 
36, Per cent of postgraduates and professionals 
.18735 
00519 
.11596 
.14079 
.13003 
.08768 
.00546 
,01322 
.31357 
.11692 
.32312 
,41100 
.79065 
.77737 
.13936 
.53140 
.08012 
.09301 
.13281 
.18890 
.10298 
.21627 
.28588 
.09535 
.16951 
.28102 
.04797 
.42576 
.19088 
.17526 
.48591 
.33551 
.09420 
.08679 
.11750 
.22092 
Per cent of total variance 08.37 
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working males live in the city. Some of the houses are of 
seasonal nature which is used by all family members for few 
month of the year. Hence these houses are inhibited by 
villagers and farmers of very low income group, so that they 
can not afford to built large and medium class houses with the 
use of standard material. It is due to the lack of economic 
activities, the concept of rental households are negligent. 
The high negative loading on this factor also show the 
shortage of kitchens. Because of meager income inhabitants do 
not establish kitchens and in place of that they use verandah, 
courtyard and sometimes room of the residence for cooking 
practices. The ward-wise population density and house-wise 
population density are found moderately in negative. Another 
population characteristics marginally found in negative is 
population density per room. All these density variables 
discloses that the areas, which have high concentration of this 
factor are sparsely populated and sparsely housed. However 
these area possess agricultural and undeveloped land too. 
The spatial distribution of factor 5 is illustrated in 
fig. 4.5. A general look reveals that its high concentration is 
all along the northern fringe of the city which have been 
included in municipal area in last two decades. However, 
Mnasoorganj and Manikpur are other older settlements along 
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the northern fringe. Ward 21, named Sahebganj shows the 
most intense concentration on this factor. The other wards of 
high concentration are Asanadpur, Kabirpur and Nasratkhani in 
the middle of the west Bhagalpur and Maulanachak, Aliganj, 
Baberganj and Mirjanhat in the south Bhagalpur. The moderate 
concentration on this factor is found in the whole of central 
and eastern Bhagalpur excluding Dickson Road, Shujaganj and 
Marwaritola. Except these three wards in the centre (Dickson 
Road, Shujaganj and Marwaritola), four wards in the west 
(Nathnagar, Tantibazar, Champapuri and Nathnagar PTS) and 
one ward in the south (Mohdinagar) and all the rest twenty-
nine wards are either highly or moderately distributed on this 
factor. The concentration on this factor is found very low in 
Champapuri and Nathnagar PTS, due to the two many reason of 
high income and hifg territorial stress, and same is the case 
with Dickson Road in the centre. The wards of low 
concentration on this factor are Shujaganj and Marwaritola in 
the centre, Nathnagar and Tantibazar in the west and 
Mohdinagar in the south. These wards show low concentration 
of brick-tiled and mud-thatched houses with the dominance of 
owner-occupied houses. One of the remarkable differences in 
the distribution of owner occupied houses are that the very 
high and high concentration are in the area of low income 
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group, with small size houses, high population density per 
room and prevalence of foot-path access and non-metalled 
drainage. Ward 6 i.e. Court Area is an exceptional one. On the 
other hand moderate concentration of owner occupied houses 
are in the newly settled eastern region and south eastern region 
of the high income group residential area of the Bhagalpur 
city. In this region educationist, high class officials and 
professionals are dominantly residing. 
A part from above discussion it is find that the business 
core comprising of Dickson Road, Shujaganj and Marwaritola 
located in the centre of the city are mainly commercial or non-
residential zone. In the same way western industrial cluster of 
Champapuri, Nathnagar PTS have least owner occupancy while 
it is relatively high in Nathnagar and Tantitola. The only area 
in south Bhagalpur is ward 37 which posses two posh colonies 
of Mohdinagar and Kamalanagar. 
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C H A P T E R - 5 
CONCLUSIONS AND SUGGESTIONS 
In the present study an attempt has been made to examine 
the residential and urban characteristics of Bhagalpur city. The 
main thrust of study is to analyze the residential variation in 
association with social-amenities and public facilities, and this 
analysis is made viable by adopting factor analysis method. 
This study in spite of its certain limitations has succeeded in 
showing many specific features of the urban environment in 
Indian social set up. It has led certain findings, deduced 
conclusions and present broad generalizations. 
It was found that there is considerable variation in 
residential quality based on thirty-six variables. These 
variables clearly represent a comprehensive description of 
residential differentiation throughout the city of Bhagalpur. 
Using the factor analysis or component analysis five factors 
were extracted from the rotated factor matrix which explains 
seventy-two per cent of the total variance. Factor-1 contributes 
almost half of the variance (thirty-four per cent) accounted by 
the five factors in aggregate. Remaining each of the four 
factors contribute approximately nine per cent of the total 
variance in average. Factor-1 which is dynamic one of all the 
five factors gives a clear picture of the city in terms of its 
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residential quality and social environment Rest of the factors 
support in shaping and identifying the typology and variance of 
residential standards. 
Intra-urban structure varies not only in their 
morphological patterns but also in social patterns. The 
neighbourhood characteristics involving educational level, 
income and housing types are highly correlated. The residential 
houses vary greatly according to income and education. The 
high status group attain high level of amenities and municipal 
facilities. The low status group follow business and industrial 
centres that radiate from the central business district in the 
middle and industrial pocket in the west which together 
determines the skeleton of the city. This has close conformity 
with the idea that lower the income closer the place of work. 
Further, it is found that a particular ethnic group reside in the 
segregated part of the city. Thus the internal structure of the 
city is the out come of many processes. 
The study reveals that there are two over crowded zones 
in the city, major one is the central business district and the 
smaller one is the western industrial pocket. The only recourse 
for the rural immigrant in search of job and employment is to 
concentrate in unhealthy pockets of the fringe areas generally 
devoid of basic infra-structural necessities. This results in the 
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growth and sprawl of the scattered habitation. Consequently, 
growth and expansion of slums take place in these parts of the 
city. The houses in these segments are dominated by 
substandard huts. These residential clusters hardly have urban 
look by any standard. Thus, under development of the state of 
Bihar in general and the improper planning of the cities in 
particular has influenced residential segregation and the 
quality of livable environment to a great extent. 
On the basis of the spatial pattern of residential features, 
the quality and availability of urban social infra-structure and 
the population characteristics, the city space of Bhagalpur 
exhibits four distinct type of residential areas for example, the 
very high and high quality residential area, medium quality 
residential area, low quality residential area. 
The high quality residential area where upper middle 
class people, bureaucrats, executives, academicians and 
doctors live has developed more recently in the eastern part of 
the modern city. This is purely outcome of the post colonial 
period. These are spacious and well planned colonies of the 
well designed houses mostly single-storied with spacious 
frontage. The areas are inhabited by the people of high 
educational and high social status group. These colonies attain 
high level of amenities and infrastructure available in the city. 
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The high level of education, high income, single storied 
houses, spacious houses, less crowding and planned colonies 
are some of the recognizing features of this type of residential 
structure. The residents of this type of colonies forms the 
pressure group who have their say in the administration and 
municipal corporation of the city. Another characteristics of 
this type of residential areas is the dominance of high caste 
Hindu in the absence of scheduled castes and schedules tribes. 
The over all residential environment is relatively satisfactory 
and deserves to be kept into the very high and high quality 
category. 
The medium quality residential areas are generally 
concentrated in the centre of the city and radiate outward from 
the nucleus of the Central Business District. Another such type 
of area is the western industrial pocket, where silk and loom 
activities dominate. Central part of the city dominated by the 
high caste Hindu businessmen, Banias, Marwaris and 
Bengalies, while western belt is mainly dominated by the 
Muslim loom owners and weavers. These two comparatively 
older settlements, originated during medieval period and 
flourished during the colonial period, forms the economic 
backbone of the city. Here higher level of income, high 
education, multistoried houses, crowding and congestion, lack 
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of ventilation and semi-planned organization are some of the 
striking feature of the city. These areas attain higher income 
than the higher level of education when it is compared with 
high quality residential area of the city. Secondly, there is 
dominance of multi-storied buildings in comparison to the 
single storied in the first case. Thirdly, these areas are very 
much crowded and congested as a result, ventilation problem is 
felt severely, while in very high quality of residential areas 
houses are with spacious frontage and open spaces are 
frequent. Hence these areas attain higher degree of income, so 
that relatively satisfactory level of housing amenities and 
facilities are common. In this part of the city though the houses 
are very old and built of bricks but they are high rented. 
Crowding and congestion is too much in this area. Thus the 
level of infra-structural facilities and social amenities can be 
said to be of moderate type. 
The low quality residential areas generally flank the 
medium quality residential areas and form a transitional zone 
between medium and very low class residential areas. The 
residents of these wards include variety of occupational and 
cultural groups. A large number of them are engaged in low 
grade services. Many of them are small shoppers and petty 
businessman with their small houses in size and areal extent. 
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Majority of them consume coal as kitchen fuel which gives it a 
separate identity. A large number of houses consists of brick 
walls with concrete roofs. Crowding and congestion is 
relatively higher. Almost all the wards in this category keep a 
part of its area occupied by the identified and unidentified 
slums. These low quality residential wards purely dominated 
by wards namely Mansoorganj, Manikpur, Mandroja, Tatarpur, 
Nathnagar and Tantitola and they greatly lack in infra-
structural facilities and urban amenities. Housing congestion, 
old dilapidated buildings, lack of open spaces, narrow and 
winding lanes are physical characteristics of this part. 
Drainage is poor and water logged which breeds mosquitoes, 
sanitary conditions are insufficient and substandard, sharing of 
bath, lavatory and kitchen are the common practices. Thus the 
over all condition of the livability is unhygienic and unhealthy 
can be described as substandard. 
The very low quality residential areas are generally 
found along the margin of the municipal boundary. Wards 
namely Barari, Mayaganj, Sahebganj, Madninagar, 
Maulanachak and Aliganj comes in this category and other 
wards partially comprises of this category of houses. These 
areas in actual sense do not have urban look from any angle 
and are occupied by the poorest people of the city in the 
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absence of any urban infra-structural facilities. Slums and 
squatters made-up of ethnic materials are situated in an 
unhygienic outer margins of the city. The drinking water, 
metalled road and sewerage and sanitation facilities are almost 
non-existent. The responsibility and reach of the municipal 
corporation can not be traced even for the basic minimum 
necessities. Thus this part of the city can best be described as 
sub-human. 
It can be inferred from the above analysis that high 
quality residential areas occupied by high socio-economic 
status group is purely used for residential purposes, either by 
the owner or the renter. Due to higher level of education 
environmental awareness is more among these dwellers. In this 
type of residential zone emphasis is more on the urban 
livability than the economic gain. On the other hand in the 
medium quality residential areas emphasis is more on 
economic procurement rather than the livability of the 
'environment'. The third category of residential area is mainly 
devoted to provide accommodation to the low income group, 
which is partially involved in petty business and shopping 
activities. While fourth grade residential area is again used 
purely for residential purposes, which is not suitable for rental 
purposes in the absence of even low level of basic needs. It is 
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thus clear that the first and the last categories are majorly 
available for residential purposes. While the second and the 
third categories with their increasing and decreasing emphasis 
on commercial activities are used both for economic attainment 
and residential purposes both. 
The present analysis gives certain important findings. It 
suggests that, on the basis of qualitative livability, residential 
areas are differentiated as high, medium, low and very low. 
Here residential patterns are also influenced by educational 
attainment than by purely economic reasoning. These patterns 
are further stimulated by political, cultural and historical 
circumstances. In general the findings have confirmed that the 
basic spatial expression is some what zonal which shares 
certain common elements with the other cities of the 
developing world, due to being colonialised in the historic 
past. 
This study discloses, when a social and welfare effort is 
examined that there is a overall shortage of amenities and 
infra-structure throughout the city. In low quality and very low 
quality (slums) residential areas, these basic necessities are 
non-existent. And more than two-third residential coverage is 
noticed below the satisfactory level from the Indian point of 
standard. Further it is noticed that urban basic amenities and 
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infra-structure are not equitably distributed over the city space 
and are confined to the bureaucrats and elite class residential 
areas, located in eastern segment of the city. It has been also 
observed by the author that in equitable distribution of the 
elements constituting urban social environment handled by 
municipal corporation or other administrative machineries or 
both caste and class biased. 
It is assumed as an essential part of a dutiful research to 
streamline certain steps which could be executed to improve 
the habitable environment of any urban structure. Keeping 
overall picture of the city environment in mind, few remedial 
measure could be suggested: 
i. Urban settlement and particularly residential growth 
should be a planned venture and it must not be an 
uncontrolled sprawl of houses, 
ii. Urban slums have to be provided with minimum 
accommodation and civic amenities through cooperative 
system, and financial assistance or subsidiaries from 
government, non-government and world development 
agencies, 
iii. Drinking water problem of the city has to be solved with 
immediate effect by pumping water from the river Ganga 
through pipe lines. 
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iv. Sewerage cystem, another important indicator of health 
and environment has to be expanded to discharge the 
water polluted by domestic practices and rainy water as 
well 
V. An effort should be made to provide motorable access in 
each and every corner of the city, 
vi. Last, but not the least, is the preventive measure to check 
the population growth of urban poor in the slums, and 
immigration of rural people has to be regulated by the 
municipal corporation authorities. 
This analysis has faced certain limitations due to small 
number of the unit of analysis which compelled the author to 
scrap many variables of socio-economic and residential 
importance. Secondly, adoption of wards as unit of analysis 
rather than the mohalla (a smaller ethnic unit) was another 
important limitation because any information at mohallah level 
was not available at all. 
The present analysis despite its certain limitations has 
classified the residential expression of a small city which may 
prove to be an asset in studying a medium size Indian cities in 
general and cities in the state of Bihar in particular. There are 
certain questions left which could be traced in any future 
research of the residential pattern of Indian cities. Do the 
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findings from this analysis comes true in the context of other 
Indian cities? And how long these cities differ by virtue of 
their size, site, function, age and rate of growth? 
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APPENDIX - I (VARIABLES^ 
A. Income 
1. Per cent high income households (>Rs. 10,000 p.m) 
2. Per cent medium income households (Rs. 5,000-10,000 p.m) 
3. Per cent low income households (Rs. 2,500-5,000 p.m) 
4. Per cent very low income households (Rs. 2,500 p.m) 
B. Area of Houses 
5. Per cent house with area above 300 s.q. yards 
6. Per cent house with area 200-300 s.q. yards 
7. Per cent house with area 100-200 s.q. yards 
8. Per cent house with area 100 s.q. yards 
C. Material of Houses 
9. Per cent of RCC construction 
10. Per cent of RBC construction 
11. Per cent of brick tile construction 
12. Per cent of mud-thatched construction 
D. Status of Houses 
13. Per cent of owner occupied household 
14. Per cent of rental household 
E. House Amenities 
15. Per cent household with proper ventilation 
16. Per cent household with separate kitchen 
17. Per cent household with separate toilet 
18. Per cent household with water tap connection 
19. Per cent household with drinking water connection 
20. Per cent household with gas connection 
21. Per cent household with coal consumption 
F. Infrastructure 
22. Per cent household with covered drainage 
23. Per cent household connected with open drainage 
24. Per cent household without proper drainage 
25. Per cent household linked with motorable roads 
26. Per cent household linked with cycle - rickshaw 
27. Per cent household linked with footpath access 
G. Density and Crowding 
28. Population density per wards 
29. Housing density per hectare 
30. Household per hectare 
31. Population density per household 
32. Population density per room 
33. Per cent of working population 
H. Educational Level 
34. Per cent of school educated 
35. Per cent of graduates 
36. Per cent of post graduates and professionals 
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APPENDIX-I I I (FACTOR SCORE) 
S.No 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
• (I) 
-10.0624 
24.4286 
-13.5412 
11.9295 
-4.0882 
17.0180 
-9.6525 
10.9775 
0.4216 
34.2135 
2.4791 
22.9554 
12.1056 
17.9878 
20.8350 
16.9888 
13.4520 
13.6783 
11.7386 
15.9748 
15.8968 
-6.0124 
-5.2937 
1.1754 
12.0775 
-7.8206 
12.7439 
-1.6928 
6.3563 
-15.3909 
-12.8540 
-9.9557 
-8.9203 
-8.5094 
-7.7103 
-7.3894 
-0.9047 
(11) 
2.4495 
-1.3850 
4.5348 
0.9077 
1.3130 
2.8491 
1.7827 
0.2852 
1.4616 
1.0754 
1.5710 
0.1265 
-6.4213 
-1.1687 
-4.3660 
-5.1827 
2.0461 
-0.1527 
0.3439 
3.7106 
6.8977 
2.2408 
2.5235 
-4.6321 
0.1150 
-4.2890 
-11.9034 
0.4212 
-5.4219 
2.7756 
2.5607 
2.1054 
-1.3047 
0.3416 
0.4335 
-1.1487 
2.5021 
(III) 
-0.6169 
-13.1412 
4.9848 
-1.8127 
6.6937 
-5.6228 
4.4207 
-3.3712 
-0.2832 
-16.3837 
-3.5438 
-14.3532 
0.1871 
-6.4960 
-5.1714 
-3.1474 
8.2939 
6.8750 
2.9083 
3.4327 
5.0820 
6.8249 
1.6644 
-2.7149 
7.3300 
4.9362 
-3.6235 
-1.9587 
-2.2292 
6.7267 
4.8911 
1.2815 
1.6943 
1.5624 
2.2235 
1.2293 
1.2292 
(IV) 
0.2684 
-11.4878 
0.3991 
-4.0202 
0.2397 
-2.1529 
2.6486 
1.6153 
4.8782 
-15.4191 
-3.0866 
-10.7433 
1.3031 
-5.0105 
-4.5508 
-4.2305 
2.9818 
7.2543 
4.8392 
3.9747 
1.8378 
2.1560 
0.2045 
-1.2914 
-0.0351 
1.5483 
-0.9460 
-0.8769 
-0.6501 
1.8460 
0.7490 
5.0420 
4.7977 
4.0596 
4.7334 
4.9424 
2.1740 
(V) 
-2.4740 
-7.1995 
-1.7201 
-5.2265 
-0.1132 
-2.0626 
6.1684 
0.3691 
3.0815 
-4.2906 
-4.6188 
-1.0261 
3.6784 
1.7257 
5.3104 
4.8216 
-1.9189 
0.6195 
3.3914 
-0.7253 
-3.7656 
-3.1398 
-1.5404 
8.3699 
-0.6209 
2.0291 
6.0180 
-1.8971 
-1.3725 
0.4863 
-2.2803 
-2.2634 
3.0885 
3.4759 
-1.5448 
0.4720 
-3.3045 
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APPENDIX - IV 
' Z ' SCORE 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 . 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
33. 
34. 
35. 
36. 
37. 
(I) 
-0.74 
1.81 
-1.01 
0.84 
-0.30 
1.26 
-0.72 
0.81 
0.03 
2.54 
0.18 
1.70 
0.90 
1.34 
1.55 
1.26 
-1.00 
-1.02 
-0.87 
-1.19 
-1.18 
-0.45 
-0.39 
0.08 
-0.90 
-0.58 
0.95 
0.12 
0.47 
-1.14 
-0.95 
-0.74 
-0.66 
-0.63 
-0.57 
-0.55 
-0.07 
(11) 
0.70 
-0.39 
1.30 
0.26 
0.37 
0.81 
0.51 
0.08 
0.41 
0.31 
0.49 
0,03 
-1,83 
-0.33 
-1.25 
-1.48 
0.58 
-0.04 
0.10 
1.06 
1.97 
0.64 
0.72 
-1.32 
0.03 
-1,22 
-3.40 
0.12 
-1.55 
0.79 
0.73 
0.60 
-0,37 
0.10 
0.12 
-0.33 
0.71 
(III) 
-0.10 
-2.23 
0.85 
-0.31 
1.14 
-0.96 
0.75 
-0.57 
-0.05 
-2.79 
-0.60 
-2.44 
0.03 
-1.10 
-0.88 
-0.53 
1.51 
1.17 
0.49 
0.58 
0.86 
1.16 
0.28 
-0.46 
1.25 
0.84 
-0.62 
-0.33 
-0.38 
1.14 
0.83 
0,22 
0.29 
0.26 
0.38 
0.20 
0.20 
(IV) 
0.05 
-2.40 
0.08 
-0.84 
0.05 
-0.44 
0.55 
0.19 
1.01 
-3.22 
-0.64 
-2.24 
0.27 
-1.04 
-0.95 
-0.88 
0.62 
1.51 
1.01 
0.83 
0.38 
0.45 
0.04 
-0.27 
-0.00 
0.32 
-0.20 
-0.18 
-0.13 
0.38 
0.16 
1.05 
1.00 
0.84 
0.99 
1.03 
0.45 
(V) 
-0.71 
-2.05 
-0.49 
-1.49 
-0.03 
-0.59 
1.76 
0.10 
0.88 
-1.22 
-1.32 
-0.29 
1.05 
0.49 
1.51 
1.38 
-0.55 
0.18 
0.97 
-0.20 
-1.07 
-0.90 
-0.44 
2.39 
-0.17 
0.58 
1.72 
-0.54 
-0.39 
0.14 
-0.65 
-0.65 
0.88 
0.99 
-0.44 
0.13 
-0.94 
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